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PC Labs Tests 10 
Do-It-AII 386s: 

■ Fast and Expandable 

■ State-of-the-Art Video 

■ Serious Hard Disks 








We want you to 
always view our monitors 
in a certain way. 
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DELMXN CONSTRUCTION 


Ddman CoostnicUon Builib Banner Bufiom oe Bade Pronbe. 

In the past S yean sre've fnnm from ■ local business with oaljr i single oflke U t 
well-estabUshed openbon with 30 offices throughout New Eaglaod. An invescmeat in 
Delman can assure a strong leuun for a wide variety of reasons. 

EsKOsive research has shown that due so the hi^ con of new hotnes. the demand 
for hi^ quality adchrions - boOt on to eaisdng homes - is on the upswing. Delman 
Oonscfoction has esiablidted an exceDeni leputaiion as one of the premier addrtion 
boildeisin ibe matlceiplace. Hereisihe opponunicy forasound. ptaTiiable investment. 

We began tiatficeiing Delman Consituciion via consumer advertising in teal estate 
migazines as a smart ahemadve to buying a new borne. Our intent was to read) the 
eaisdng borne owner who lou^ a larger, better Irving space. The lesponae has been 
ph en omenal. 

DELMAN CONTHUCTION - SALES TOTALS 


I Alicia Andeisoo 
I 567 Apple Road 
I Midd)eion.VT 00234 

Doris Cemeka 
I 564 Peaceful Lane #234 
Burtington, NH 00567 


Usa Andrews 
7854 Petetsoo Btvd. 
Edgartown, NH 0MS6 


Oiive Stuart 

2323 Worthington PI 

Braiiieboro, NH 00455 


Peter Cohen Kathryn Cope 

5566 Republican Way 78 Hibiscus Circle 

KennebunkpotL ME 00049 nyroouth, MA 03445 
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To: Suff 

Re: We've adopsed a new standard - yicrost>ft WoHa 


Microsoft Works is the perfect product for ow growing business. Here's why: 

OaHac Help A TiwiBlag Meke Works laerediM; Easy to Lews end Use. Only Wosks 
pfpvidea tM-seaahive hdp and osiline nlniiig from aaywbBie in the product at Ae touch of e 
ringlelcey. 

MeMpte Wladewe ead WYSIWYG Slylci Oa-Mnoi Add DrwnWk Vteiul Quality to 
Mkrcaolt Wwke Lt. WMt nwldpie wiadows, you can work with upto ei|^c diffetent fUes ai 
Tnf _ skh^'Side or ovntipping - just as if ih^ were oo yow desk. w%h WYSIWYG styles, 

' 'hr urufaiinc ^ r ‘ 


you can see Wd. (Mfic. li 

Prtai Preview Lett You View DocemcBts OB<scrcca. Preview foomtnes. headers, foom, 
enwgins. page breaks, foot si^ graphs, and pangraph borden on-screen btfere you print 

Creole the High til QaaUty OatpuL With Works you cUd easily merge text labtet, end ehiitt 
into a dngtodocnnieaL then prim on any one of over 220 printers. Works even st^ipotts 
PostScript primers. 

HaaMe Year Builruii Day with New Balti-lD Ftk Menageiaeol and Alarm Clock Udhllca 
WUhotH keviag Works, yoe can perform eight DOS comnendi. And. with the new alarm clock 
A appoiauneM manager, you can ditplsy a reminder iBret eg e ow-eemn at my dine. 


Herc'e a Snmmnry of the Pcelares In Mkroaolt Worfca LO: 

■ 100,000 word spell-ehedoer and 30 A )0 keyword theeauros 

• Pooinoies and fflttiliplo Hne page headers and footers 

• pop-19 cekulMor and amoraaiic phone diikr 

• taciadeeudBiiee 10 manage files and mn other programs 
Pvagnph borders for emphasis 

OoaiB cnaiondied forms with die fisi and fkxttite danbaae 

• RtBs^whb MS Moiue (or oompmible) and wWiH^eempadble modems 

• BuUi-hifMctDsvaiiioinatBrepedtlve tasks 

• CowvenfUeiinAom MS Wotd,WeidPeilaet.Di 9 layWtte, WordStar aad mom 

• 2j6a40 P6»^T end MS Biari eempiilMB ywdrtriir (.WK8 and .WKl) 
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1 $14,300 1 

$13,800 1 

$11400 1 

S27430 1 

$32470 

llemi Total 

1 $2,273 1 

$1,939 1 

$241$ 1 

$2431 1 

$1.71$,^ 


I $263 I 

$248 1 

$271 1 

$317 I 

$334 

PorehM 

1 $361 1 

$260 1 

$283 1 

1304 1 

$333 


1 $393 1 

$413 1 

$577 1 

ru 1 

$927 

Windows 

1 $94 1 

$103 1 

$201 1 

$153 1 

$339 

OsKbos 

1 $7r 1 

$681 1 

S80S 1 

$1,117 1 

$1430 

Bsthrooms 

1 $221 1 

$232 1 

$273 1 

$328 1 


Total RcveniM 

1 $16,773 1 

$15,739 t 

$21413 1 

S3048I 1 

$36,135 v 

EXPENSES 

JAN 

FEB 

MAR 

APR 

MAY 

SmUss 

1 S3J4S 1 

$2432 1 

$3420 1 

$3429 1 

$7423 . 


1 $2,100 1 

1 SI7S 1 

$2,100 t 
$173 1 

$2,100 1 
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1 $1,130 1 

$1450 1 

$1430 1 

$1430 1 

$1430 

Insmnce 

1 $390 1 

$673 1 

$802 1 

$960 1 

$1436 

EXPENSES 

t $6,169 I 

$7,839 1 

$8411 1 

$1148$ 1 

$134» . 

NET PROFIT 

1 $8,604 1 $7,900 1 $12,934 1 

DEUMAN CONSTRUCTION 

HwMt lain 

$19493 1 

$32473 
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You can be working before you know it Microsoft Works 
provides built-in help and Paining that takes you through 
each application, step-by-step. 


Everyth mg’s easier when you can see what you 're doing. 
With overwpping wirukrws. Works lets you see up to ei0it 
different documents at the same time. 
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SUtc: VA Zip 


There are people who say that power- 
ful software is too complicated to use. And 
others who say that simple software can 
never have enou^ power to meet your needs. 

Fortunately, you won’tfindanyofthese 
people working at Microsoft. 

Which brings us to new Microsoft* 
Works 2.0. Software that has all the power- 
ful tools you need in one easy-to-use program. 

You get business applications like 
word processing with a spelling checker and 
thesaurus, a spreadsheet with business 
graphics, a database with reporting and a 
communications module all rolled into one. 

All are powerful enough to stand on 
their own, and handle whatever numbers, 
words and data you can throw at them. 

At the same time, they’re a piece of 
cake to learn and use. 

For openers, only Works has built-in 
training to get you up to speed quickly. 

Once you’re started, you’ll see that 
each application has the same look on- 
screen. Which means there’s nothing diffi- 
cult about moving back and forth between, 
say, your spreadsheet and your word proc- 
essor. Then into your database. And back 


out again. You can even move data between 
all the modules. Easily. 

When you do have a question, it’s 
simple to get an answer. Works provides 
help at the touch of a single key. 

The end result is tetter-looking, more 
sophisticated output on everything: corre- 
spondence, marketing materials, sales 
information, financial data. Put together in 
an incredible variety of combinations with 
much less effort And much more impact. 

If you’d like to know more, call us 

direct at (800) 541-1261, 

Dept K39. Well answer your MioosoftWrtsj^ 
questions, in simple terms. t- 

And, if you buy now, ~~ 3| ! ; ■, 
we can make your life even 
easier. By throwing in a free | \ 

grammar and style checker I 

with your Microsoft Works! I ^ 

So v4ien someone tells you that you 
just can’t get power and simplicity in the 
same software program, tell them there is 
a solution. Microsoft Works. 

ilicfosoft 


Making it all make sense' 

*Offrr food ttucugh Retaruary 28. 1990 in the 50 UniM State*. CiutomRs in Canada, call (416) 673-7638 Outndc North America, call 1206) 882-6661 CCopynghi 1969 Micru*i^ Corporaliun All nithb r e ac oed Mtcroaufi and the 
Micnaaft kam are leffMerrd tradmaris and Matav'V of "wihr mur is a trademark oTMiciwoft Ctepotatxav 
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tnterpnitr for the IBM PC 


PostScript’ 

On/>^^ANY Printer 



Gain access to your word processor's 
PostScript features; Font Scaling, 
Rotation, Graphics, Kerning, etc. 

Coming Soon! GoSti\es™ Automatic 
Templates tor Professional Looking 
Documents ■ Easily!! 

GoScript - $1 95 - With 1 3 Fonts! 
GoScript Plus - $395 - With 35 Fonts! 
Both Include our High Quellty, Sesltblo Outline Font* 

Includes Drivers for: NEC Pinwriter; 

HP LaserJet ll/liO/-f. DeskJet/^, PaintJet; 
NEW! Hewlett-Packard LaserJet IIP! 
Canon LBP-8III/II, BubbleJet 6J130; 
Epson LQ and FX; Toshiba 24-Pin: 
Fujitsu DL 24-Pln: Panasonic KX*1124; 
IBM ProPrinter, Quickwriter, Quietwriter III; 
Intel Visual Edge System: Siemens PT-90 

"Return your GoScript registration 
card and the certificate in the 
GoScript package to receive 

16 ADDITIONAL FONTS 
FREE 

Call tor Details. Limit t per retail customer. 
Otter good through December 31 , 1989. 

ORDER TODAY! 

Contact Your Loc^ Dealer 

or call the LaserGo Order Line 

(800) 451-0088 (outside Calif.) 

^-LaserGo, Inc 

TEL; (619) 450-4600 
FAX; (619) 450-9334 

9369-A Carroll Park Drive. San Diego. CA 92121 

,»ig»««mf>e»»e « »eOp»»ir» an* r-,ia»,»i . e»e»r-r« or 1 MerCo eic •aarVcr - r <, 


aSCLE 280 ON READER SERVICE CARD 


This issue's feature on replacement 
keyboards represents a mild depar- 
ture from PC Magazine’s standard 
fare. In this story, we evaluate and criti- 
cize products for qualities that are largely 
subjective. We groped for ways to quan- 
tify and standardize the products, as is 
our habit, so that testing and observation 
could produce clear winners and losers. 
Alas, we discovered, it is impossible to 
measure with PC Labs tests a board’s 
unique feel, or even to predict with 
precision which 
keyboard will win 
the approval of the 
high^ percentage 
of users. 

Our solution? 

We decided to 
fight subjectivity 
with subjectivity. 

We borrowed a 
concept long em- 
ployed by maga- 
zines like Cor and 
Driver and Road 
&Track: the panel 
of experts. If we 
could assemble a 
representative 
group of serious 
PC users, we reasoned, their collective 
reactions to and impressions of the most- 
popular keyboards would be more in- 
formative than any test results or the 
opinions of any single reviewer. 

Drumming up support for the idea 
and finding suitably opinionated ex- 
perts proved to be no problem. Associ- 
ate editor Kellyn Betts sinqily afqiealed 
to members ofPC Magazine’s diverse 
Editorial and Labs populace to join our 
would-be dynamic team. With minimal 
exhortation, as usual, our already over- 
worked crew came through, finding the 
time to use and critique each of the four 
models we selected for review. 


After a week of compiling the data 
from 40 completed scripts and 40 
written reviews and identifying a 
consensus where one existed, we as- 
sembled the panel en masse for a free- 
wheeling discussion of each keyboard’s 
strengths and weaknesses. We man- 
aged to agree on some baseline assess- 
ments, but the amount of discoid we had 
to work through showed us just how 
personal the choice of a keyboard is. 

Having staffers answer the call for 
help is business 
as usual around 
here. Many of 
our feature re- 
views, not to 
mention First 
Looks and Af- 
ter Hours cri- 
tiques, are writ- 
ten by curious 
Editorial and 
Labs stafiers. As 
a rule, this type 
of activity is 
done on ftee 
time, above and 
beyond each 
person’s regular 
duties. 

So while this issue’s feature on re- 
placement keyboards may seem a bit 
more lighthearted than usual for us, rest 
assured that our staff took very seri- 
ously its responsibility to bring you the 
most useful and honest report possible. 

Also in this edition, take a close look 
at the biggest (and most powerful) port- 
ables on the market. They’re 386 boxes 
running at 20 and 25 MHz and, if not 
exactly portable, they’re luggable. If, 
by chance, you’ve got a nice luggage 
cart, one of these machines could make 
business traveling a lot more productive 
than it’s ever been before. 

— Joseph J.Antinori ■ 




PC Magailn^s Iwyboard mavMw: Bruce Brown, 
Joseph J. Antinorl, and Keltyn Batts, In their own 
little world. 
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ntroducing the world s 
fastest PostScript printers 

Faster processing means faster results. 


The new QMS-PS' turbos are the highest- 
performing Adobe* PostScript* laser 
printers on the market Propelled by a 
supercharged 20-MHz 68020 processor, 
they give you faster results-in-your-hand 
than the Apple* LaserWriter’ II NTX. 

More for less 

These hot new turbo machines have more 
advanced printing features, too. More host 
interfaces, more 
printer emulations, 
more resident type- 
faces. For a thousand 
dollars less than the 
NTX, you get the 
QMS-PS 810 turbo 
complete with the 
RS 232, AppleTalk: 
and Centronics* Paral- 
lel interfaces. Plus 
39 typefaces. 


8 tvm PuctScript law Prlaten 

Type of 

Laser Printer 

QMS-PS 

810 

turbo 

QMS-PS 

820 

turbo 

Apple LW 
II NTX 

Processing qieed 

20 MHz 

20 MHz 

16 MHz 

Time to print 
(in minutes) 

Graphics (1 pg) 

0.23 

0.23 

0.54 

Itxt(lpg) 

2.68 

2.68 

3.28 

Ibct + Graphics 
(Ipg) 

0.90 

0.90 

1.36 

List Price 

$5,995 

$6,995 

$6,995 


This new speed demon’s memory is 
expandable to 8 MB. And its SCSI interface 
supports up to seven hard disks of 
unlimited size. 

Doable ywu oatpat 

For twice the paper handling and twice the 
prints per month, choose the QMS PS-820 
turbo. Based on the durable Canon* TX 
engine, it has two 200-sheet paper cassettes 
and a workhorse 10,000-page-monthly 
duty cycle. 

If you’ve been waiting for a faster, more 
powerful PostScript laser printer, your wait 
is over. For more information or the 
location of the dealer nearest you, just call 

l-SOO-523-2696. 

LASER 

^connGCTion 

A QMS* Company 

Tlte MIORM uc tr^eoMTh* e* rcpiMnd tradeoArk* of bwir nvectne coopoiuet QMS. 
QMS-PS otriLufr ConMctJon QMS. bK . Adobe WMl i^ttScripl of Adobe Syamt. hK.; AppM 
ind LMcrWriter of Apple CoMpiNK Inc : Uflon of Canon. USA. Inc €>1»9 Luer Comccuon 
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Liiri Grunin/ Giving your PC the power of a 386; 
programming with .PCX files. 

FIRST LOOKS 

ALR and Hewlett-Packard intrixiuce the first 486- 
based PCs. Are they too powerful for DOS? 

The 6-pound, 1 2-MHz Compaq LTE/286 fits a big hard 
disk into a notebook-sized form factor. 

OS/2 1.2 gets a High Performance File System, a 
revamped PM shell, and added utilities. 

IB.M enters the personal information management race 
w ith IBM Current. 

Invisible R.\M provides inexpensive memory 
management for 80286 and 80386 machines. 


NEW AND IMPROVED 

Alan Cohen 


PIPELINE 

Gus Vendilto 

BILLMACHRONE 

Technology shakes the 
status quo. 

JOHN C. DVORAK 
The Microsoft behemoth. 

Inside Track 

JIM SEYMOUR 

Imaging mixlels, part I . 
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Hiird innovation. 
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COMPUTERS 

20/20 Portable 386s: Over 20 Pounds, Over 20 MHz 
Bill Howard/ These power pt>rtables give you everv thing 
you’d want in a high-end desktop PC. The field has 
expanded dramatically in the past year, though the 
contenders haven’t benefited from the breakthroughs that 
have drastically reduced the weight of their less potent 
brethren. 

Compaq Computer Corp. 

Dolch C'omputer Systems 
IBM Corp. 

Micro Express 
Micro TelesLs Inc. 

National Micro Systems Inc. 

Pan I nited Corp. 

PC Brand Inc. 

Tangent Computer Inc. 

Toshiba .America Information Systems Inc. 

Features Table 
Performance Tests 



FEATURES 


MEMORY BOARDS 
A .Slot Full of RAM 

Edward Memlelsoni K' Labs can help you take 
advantage of tixlay's multitasking environments w ith 
detailed testing and reviews of ten LIM 4.0 memory 
expansion boards. These boards can carry at least 8MB 
each and arc optimized to work with environments such 
as Quarterdeck's DESQView and Microsoft Windows. 
Features Table 
Performance Tests 

CONNECTIVITY 

Building Workgroup Solutions: Novell's 
NetWare 386 

Frank J. Perfler, Jr./ Novell's version of NetWare 
optimized for the i386 and i486 features incredibly fast 
pcrfomiancc and humongous-filc-size support. 

Features Table 
Performance Tests 
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INPUT DEVICES 

Wanted; More than Just a Replacement 
Bruce Brown and Kellyn Bells/ A replacement keyboard 
is available to satisfy almost every aesthetic preference, 
and most cost under $150. PC Magazine's opinionated 
panel of experLs takes aim at four of the most popular 
replacement models on the market today. 

Chicony KB-5I6I 

Maxi-Switch Model ME 101 

Key Tronic Professional Series KB 101 Plus 

Northgate Omnikey Plus 

Features Table 


Oddball Keyboards 

Alfred Poor! A look at some innovative offerings. 




POWER PROGRAMMING 
Arithmetic Routines for Your 
Computer Programs, Part 3 

Ray Duncan! Here's how you can implement classical 
algorithms for multiplication and division. 





SPREADSHEET CLINIC 

Douglas Cobb and Steven Cobb! A quick way to set 
column widths: and how to change the ca.se of labels in 
your /-2-J worksheets. 



USER-TO-USER 

Ned J. Rubenkingl Gel full control of your PATH, with a 
case-changing batch file as a bonus; a batch file that 
producesa COM program using just ECHO and COPY. 


PRODUCTIVITY 


na LAB NOTES 

The Big Question: Is the PC Environment 
a Safe Place to Work? 

Winn L. Roschl PCs are blamed for various health 
problems. But are they really the cause? After examining 
many current studies, we performed our own tests. What 
we found may surprise you. 

Rig UTILfflES 

ma Compress and Expand the Files on Your 
Hard Disk Automatically 

Ross M. Greenberg/ Now you can have room for files 
you want on hand but don't need to access every day. 

ISJ ENVIRONMENTS 

Windows and PM: Friendly Companions 
or Deadly Competitors? 

Charles Peizoldl The imminent release of Microsoft 
Windows 3.0 evokes disturbing questions and an alluring 
prospect. 
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443 
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Direct Marketing 
Connection 
Marketplace 
Reader Service Card 
Coming Up 
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Index 
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POWER USER 

Craig L. SlarkI Make “File creation error" work for 
you: a handy tip on how to index on street addresses in 
dBASE: automatically finding the right window in 
Microsoft Word 4.0. 


BEl LANGUAGES 

Igy Tony Rizzo! Easily input and edit data entry fields in 
. I QuickBASIC: here's how to derive ArcSin and ArcCos 
jl'H from Turbo Pascal's ArcTan. 


Bfg TUTOR 

Tony Rizzo! The relationship between CPU speed and 
RAM access time; the difference between regular CD 
players and CD-ROM. 

BBl CONNECTIVITY CLINIC 

Frank J. Derfler, Jr. I Upgrading to a 486 server: 
optimizing drives under NetWare. 


AFTER HOURS 


■ Undersea action with 6H8 
Attack Suh. 

■ The latest Indiana Jones flick 
comes to your PC. 

■ Your mortgage as an 
investment opportunity. 

1B!1 ABORT, RETRY, FAIL? 

Bill Howard 
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HOW TO CONTACT THE EDITORS 
The editors of PC Magazine want to hear from you. 
Please send your questions, complaints, compliments, 
and submissions to PC Magazine, One Park Ave., New 
York. NY 10016. Send electronic mail to MCI Mailbox 
1 57-9301 (PC Magazine) or PC MagNet (see below). 
PC Magazine's general telephone number is 
(212) 503-5255. The West Coast Operations number is 
(415) 378-5500. 

We are unable to look up stories from past issues, 
recommend products, or diagnose problems with your 
PC by phone, if you bought a product advertised in 
PC Magazine, are dissatisfied, and canl resolve the 
problem, write (do not call) Lauren Schultz. Advertising 
Department, at Or'ie Park Ave. Include copies of 
correspondence. 

PC Magazine is under no obligation to review 
unsolicited products. All submissions accepted for 
publication become the property of PC Magazine. 
Productryity user tips and Abort. Retry. Fail? 
submis^ns will be paid $50 (plus a $25 bonus for 
Productivity tips on disk). For submissions to Abort, 
Retry, Fail?, if you send artwork for possible 
reproduction, mark the funny part on a photocopy, not 
the original. 

rrrn ^ magnet: pc magazine's 
U H on-line service 

PC Magazine operates PC MagNet. a 24- 

hour-a-day interactive on-line service where 
"lift) iWTi readers can fiixJ the utilities published in 
every issue, download an index of all product reviews, 
share opinions with the editors, and gain access to 
Computer Library. To join, set your communications 
software for either 300 or 1 .200 bits per second, 7 data 
bits, even parity, 1 stop bit. and full duplex. To find tiie 
number nearest you. dial (600) 346-3247. When the 
modem connects, press <Enter>. At the HOST NAME 
prompt, enter PHONES. Follow the menus and note 
the number closest to you. 

After you have fourxl the phone number, hang 
up and dial using the number you just found. When you 
connect with PC MagNet. press Ctrl-C. At the HOST 
NAME prompt, enter CIS. At the USER ID prompt, 
enter 177000.5000. Enter PC'MAGNET at the 
PASSWORD prompt and Z10D9000 at the ENTER 
AGREEMENT NUMBER prompt. CompuServe 
members can join by entering GO PCMAG at any 
CompuServe prompt. For Customer Service, call (800) 
846-8990. PC MagNet costs $1 2.50 per hour via 
MasterCard. VISA, or American Express. 

PERMISSIONS, REPRINTS 

Material in this publication may not be reproduced in 
any form without permission. If you want to quote from 
an article or use PC Magazine's logo in conjunction 
with an Editor's Choice designation, write Jean 
Lamensdorf, Licensing Director; for information on 
reprints, write Jennifer Locke. 


SUBSCRIPTiON QUESTIONS 
If you want to subscribe to PC Magazine, if you have a 
question about your subscription, or if you're moving, 
call or write: PC Magazine. P.O. Box 54093, Boulder, 
CO 80322; (800) 289-0429. A 1-year subscription (22 
issues) costs $44.97. Canada ar^ foreign: add $31 .00 
per year. New subscriptions and address changes take 
6 to 6 weeks to process. For back issues, write Felicia 
Hunter. Back Issues Department, PC Magazine. P.O. 
Box 5999, Cherry Hill, NJ 06034. Send $8 per issue 
(check or money order); $9 outside the U.S. 


PC MAGAZINE REVIEWS 

Except where noted: All PC Magazine reviews are of 
currently available products. Comparative reviews are 
arranged alphabetically by product name for software, 
by company name for hardware. Software Is free from 
copy protection. On benchmark test charts, shorter 
bars indicate faster products (less time to complete a 
task). Benchmark and performance 
tests are run on 8-MHz IBM PC ATs. 
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We’re Changing The Way 
Computers SiickUp! 

) things differently at Austin Computer Service Engineer to your desIHo fix 


We do things differently j 
Systems. 

We give you fully-loaded systems without 
loaded prices. Now you can get a 
lot more computer for a lot less 
money. 


High Performance 
Austin Computers uses the 
latest high-tech components: 
Memory Caching, Shadow RAM, 
and Integrated I/O. With the 
fastest RAM, fastest Video, and 
fastest Hard Drives, you get a real 
winner. PC 
Magazine 


COMPUTER 

SYSTEMS 


I fix your 

computer, usually the next day, without charge. 
We even offer extended GE on-site coverage, 
as an option, for up to five 
years. We also include a 
Toll-Free Hotline Service. 

If you have questions or 
problems, just call us. Our Service 
Specialists are here, 6 days a week, 
to help you. 




said it best when they 
presented the Editor’s 
Choice Award to our Austin 
286/12.5, “Austin Computer 
Systems has a winning 
combination of classy parts, / 
smart design, high 
performance and aggressive 
pricing, all backed by a GE On- 
Site Service Contract. How can 
you lose?” 

American-Made Quality 

Austin Computer Systems 
offers American-made 
computers that we’re proud to 
build and you’ll be proud to 
own. We custom build each 
computer to your specifications. 

Every system is thoroughly 
tested, burned-in, and checked through our 
Quality Assurance Lab before it is shipped 
to you. When computers are built this well, 
you won’t have any problems, but if you ever 
do . . . 

Free On-Site Service 

Every Austin Computer is backed with a full 
year of free on-site GE Service. We send a GE 



Aggressive Pricing 
We keep our prices down to give 
you the best computer for the best 
value in the market. 

Low Monthly Payments 
Owning an Austin 
Computer System is easy with 
payments starting as low as 
$54.00 per month. Use our 
New Austin Credit Card or 
Business Leasing Plan. 

Just call and we’ll take your 
application over the phone in 
minutes. Individual accounts can 
be approved in as little as 1 
hour! Business Leases take just 
1 day! 

Of course, we still take major 
credit cards, C.O.D.’s, qualified 
Purchase Orders, and Personal 
Checks using our new Telecheck 
Service. 

/usriN 

'COMPUTER 

30 Day Free Trial F \ SYSTEMS 
We guarantee complete satisfaction. If you’re 
not satisfied, for any reason, just send it back 
and we will refund your hardware purchase 
price. 

So call us today at 1-800-752-1577. Because 
anyway you stack it, Austin Computer Systems 
comes out on top. 
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The AnstM atrengtha— top-notch compono i ts, 
aoid peifbniiaiice, torlfic support and louf pike- 
nake n a macfafaie that doHar for dobr 
b haiit to beat* 

PC Magazine October 17. 1969lssue 


The Austin 386^0 will tear through the 
hardest workload In the shortest tlmel Hake 
It your first choke fK any graphk'lntensive 
programs. Including desktop publbhing 
and CAD operatloas. 


HARD TO BEAT . . . AHEAD OFTHE GAME ! 

AUSTIN 386/33 AUSTIN 386/20 


H PC Magazine sakt "Austin 

Computer Systems has a winning 
combinatloa of clas^' parts, 
smart desigit high peifonnuice, 
andassra9aiKptid11s.au 
backed by a GE on*slte sendee 
contract How can you lose?* 


AUSTIN 286/12 & 286/16 


■ Intel 33 MHz 80386 Processor 

■ IMB RAM (optional 2. 4. 8 or IBMB) 

■ Intel 33 MHz 82385 Cache Controller 

■ 55.2 MHz Performance Rating 

■ Choice of Monitor and Hard Drive 

■ Direct Map 32K Static RAM Cache @ 1 25 Hano's 

■ IDE or ESDI Controller Card 

■ Shadow RAM (BIOS Caching) 

■ 1-32 Bit High Speed Metnoiy Slol 5-16 Bit 
Slots and 2-8 Bit Slots 

■ noppy Drive (3.5' 1.44MB or 5.25‘ 1.2MB) 
n Enhanced 101 Keyboard 

■ 2 Serial Ports It 1 Patallel Port 

■ 80387 ec Weitek Math Co-Processor Support 

■ Clock with Battery Backup 

■ American-Made MotherBoard 

■ Technical Reference Manual 

■ Built-in Setup Program 

■ Fully UnU 8r OS/2 Compatible 

■ PREE 1 Year QE On-Site Service 

■ 30 Day Satisfaction Ouarantee 
ftspnaib sfautlrig as Jour as $114.00 per jnonUt ‘ 



■ intei 80386 20 MHz Processor 

■ I MB RAM (optional 2. 4. or 8MB) 
n Choice of Monitor and Hard Drive 

■ 64K Static RAM Cache @ 35 Hano’s 

n 30 MHz performance Rating (LandMark) 

■ 1-32 Bit. 6-16 Bit 1-8 Bit Slots 

■ Floppy Drive (3.5" 1.44MB or 5.25" 1.2MB) 

■ IDE or ESDI Controller Card 

■ Enhanced 101 Keyboard 

H 2 Serial Ports St 1 Patallel Port 

■ Clock with Battery Backup 

■ 80387 Math Co-Processor Socket 

■ American-Made MotherBoard 

■ Users St Technical Reference Manual 

■ Built-in Setup Program 

■ Fully Unix St OS/2 Compatible 

■ FREE GE On-Site Service for 1 Year 

■ 30 Day Satisfaction Ouarantee 


Paymata starting as low u $60,00 per moidh' 


jiMm MMO vm INI RAH 

OioowlMCMw 

OnoK HonRor Beliwr 

40l1Bm>(2Smsl:ll 

72 ns HD 128 ms 1:11 
IMHBHOllBimCSOI)* 

Nonochrame 

»249S 

>2885 

SS30S 

VMCotor 
(640 > 480) 
12995 
U295 
M89S 

VCMCotor 
1800 > 6001 
>5195 
>3495 
>4095 

'Toumnde leonBCSM 

oUOnstSOlsddMOO 



■ Intel 12.S MHz 80286 Processor 
or Harris 16 MHz 80286 Processor 

■ 1MB RAM (Optional 2 or 4MB) 

■ Choice of Monitor and Hard Drive 

■ 5 16-Bit Expansion Slots (full size) 

■ IB-Bit VQA Display Adapter 

■ Shadow RAM (BIOS Caching) 

■ Floppy Drive 13.5' 1.44MB or 5.25' 1.2MB) 

■ 2 Serial Ports St 1 Patallel Fort 

■ I PS/2 Mouse Port 

■ Clock with Battery Backup 

■ 80287 Math Co-Processor Socket 

■ Enhanced 101 Keyboard 

■ Users St Technical Reference Manual 

■ Built-in Setup Program 

■ Fully DOS ar OS/2 Compatible 

■ FREE 1 Year QE On-Site Service 

■ 30 Day Satisfication Guarantee 

fViliiients startfrig as km as $54.00 per monlk ‘ 



You Don’t Have To Pay High Prices-To 


[E'fREEGE ON-SITE® 
SERVICE INCLUDED 


We ghe you a WorldClass Support Program 
that makes sure al your needs are taken care 
of. Every Austin Corrputer comes with ntEE 
G£ On-SIte Senikx for a fun year so you don't 
hare any repair bils. We send a QE Service 
Engineer to your desk to fix your computer 
quickly and without charge. 


Sfso-DAY MONEY BACK 

Just try US for 30-Days. If you're not 
completely satisfied your system, for any 
reasoa we'l refund your hardware price. 

EfTOILFREE 

TECHHOrUE 


SfUNBEAIABlE PRICES 
00'SOLID CUSTOM-BUILT 

Our flexlile manubeturing process Is set up to 
handle custom configuration We build your 
system to your sped/kattotis Leave the hard 
part to us. Then we tesL bum-ki and send it 
through our Quaity Assurance Lab. 



How To Turn A Little MonQf 
Into A Lot More Conpter . . . 
With Austin Computer Systems! 



SX SUCCESS! 

AUSTIN 386/SX 

■ FREE GE On-Site Service for 1 Year 

■ 30 Day Satisfaction Guarantee 

■ Intel 80386 SX Processor 

■ 1MB RAM (optional 2, 4, or SMB) 

■ Choice of Monitor and Hard Drive 

■ IDE or ESDI Controller Card 

■ Shadow RAM (BIOS Caching) 

■ 6-16 Bit Slots and 2-8 Bit Slots 

■ Floppy Drive (3.5" 1.44MB or 5.25" 1.2MB) 

■ EMSLIMM 4.0 Support 

■ Enhanced 101 Keylxwd 

■ 2 Serial Ports & 1 Parallel Port 

■ Clock with Battery Backup 

■ 80387/SX Math Co-Processor Socket 

■ American-Made MotherBoard 

■ Users & Technical Reference Manual 

■ Built-in Setup Program 

■ Fully DOS & OS/2 Compatible 

Payments starting as low as S60. 00 per month * 
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Get Winning Systems! 

EflOWMONTHLY l^EASYWAYSTO 

PAYMENTPLAN GETITNOW 


Call And Order Today! 

1 - 800 - 752-1577 




/USTIN 

'COMPUTER 

SYSTEMS 


We TOW make owning an Austin Computer 
System easy. With our new Austin Cr^K Canl 
or Business Leasing Plan, you can make low 
monthly paymenb. starting as towns $51.00 
per month Just cal and wCI take your 
appication over the phone in minutes. 


We take Credit Cards, CO.D.'s. Quaik 
Red P.O.'s, and now. Personal Checks using 
our TeleCheck Sendee! 


New VAR Toll-Free Line 1-800-733-4 VAR 
Pu Orders (512) 4S4-13S7 ■ Overseas (512) 458-5106 

Canada 1-800-827-4ACS 

Mofi-Fri 8ain-7pfn ■ Sat 10am>5pni CST 
10300 Metric Blvd ■ Austin, TX 78756 


Mn Caivu» Srtim 1$ a raasMnd tradanwk of AmM CompuW SysHTO. Comnq we mi ConipM looe an (radtmarts of Conviq CoffvuMf CorMfMon M and M M (OQO an 
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CMroti an norwflundiMi. ' PncMindKaMd an based on an mdUMitf monthly nvoMngctodRactotM CUtarcoinpMidilMsaboiAIfnaneing and lonirtoproorans. 
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Everex’s SSbSX-tase J system 


offers two extras 



August 1989 Evtroc STEP 386i5 


can search high and low. But no matter where you look, no matter what price you’re prepared 
JLto pay, you can’t find another SX-based computer with extras like the Everex STEP'"386is. 

Namely, PC Ma^a^m’s Editors’ Choice award and Personal Computing’s Top Rated award. 

How did the STEP 386(s earn these accolades? It blazes its way to the top in practically every 
benchmark test. It runs all your current applications, and also all the 32-bit programs written for the 386, 
including UNIX* System V\brsion 3.2, Microsoft* Windows'" 386, and Fhradox*386. 

And it gives you all this 32-bit power for little more than a 16-bit price. 

(If you already own a STEP 286/12 or 286/16, by the way, you can easily upgrade 
your system to a STEP 386(s just by plugging in our InSTEP'’daughterboard.) 

Better yet, the STEP 386is comes with a host of other advantages. 




the competition cant. 



EDITORS’ 

CHOICE 


Au£usi 1989 Evercx STEP 356w 


Like full industry-standard hardware and software compatibility. Eight full-length expansion slots. 
'Hour choice of small footprint or standard chassis sizes. And all the support youd expect behind 
Everex’s family of award-winning STEP computers and peripherals. 

All of which means, quite simply, that when it comes to value, you won’t find a better personal 
computer than the STEP 386/s. But don’t take our word for it. 

PC Maga^ne says it’s “consistently tops in performance ... offers the full benefits of the 
386SX chip!’ Personal Computing says its “overall performance and practicality make it the Top Rated 
machine among the seven SX-based PCs we tested!’ 

We say it’s the best way to step up to 32-bit computing. Call 1-800-334-4552 for more 
information and the name of your nearest Authorized Everex Reseller. ~=~^ VERE X 

CVfBtorfJCc O encg 
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THE ONLY DOS THEY HAD TO KNOW 
WAS A: INSTALL. 

The 30 novice PC users installed DOS Partner,™ 
Ea.sySoft's new integrated application, file, and drive 
management program. They reviewed the documenta- 
tion, and within minutes they were performing tasks that 
typically require weeks of DOS training and experience. 

DOS Partner is not like shells that .still require you to 
know EXDS, It allows you to ignore DOS all together. So 
you never run into dead ends, bad command mes.sages 
or syntax errors. DOS Partner shows you all your op- 
tioas on the .screen. If you want to move, copy or delete 
a full directory, or a file, you simply move your cunsor to 
the English command and press enter. It's that simple. 


DOS Partner also manages all your files, directories 
and applications. You can run your programs from an 
apj5lieatipns menu with a single key .stroke. Over 300 
commorip?6grams are automatically recognized by 
DOS Partner, and others are easily added. 

To order your copy of DOS Partner, call EasySoft at 
1-800-526-6201. For W, you can oiganize and operate 
your PC more productively than ever. And if you find 
that within 30 days it hasn’t made your 
work easier - then send it back for a 
complete refund. Guaranteed. 

TO ORDER NOW, CALL 1-800-526-6201. 

Ail miiior ervdit cards acccpxed. Add $4.95 shipping and handling. Residents in some 
states may need to add .sales tax. Inquiries, call (4(M) 992-380H. CI9H9 Ea.sySoli. Inc. All 
right.s n>servcd. DOS Partner & rabbit logo are lradcmark.s of EasySufi. Inc. 
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Letters 


S A (DIR)MATCH MADE IN HEAVEN 

Si Once again, PC Magazine has pro- 
vided more vaiue to me and my empioyer 
than the price of a subscription. 

For all the editorial ballyhoo about 386s, 
OS/2, and so forth, you guys still provide 
the best source of powerful, free software 
around for cheap PCs. Michael Mefford 
has saved us a bundle in the last couple of 
years, and DIRMATCH (Utilities, PC Maga- 
zine, September 26, 1989) really fills a 
niche around here. I have long suspected 
that the guys in your PC utilities group are 
running a counterculture guerrilla base 
dedicated to proving that XTs are still 
worthwhile investments. Viva la revolu- 
cion! 

Gary Flispart 
New Albany, Indiana 

I’d like to thank PC Magazine and Michael 
Mefford for DIRMATCH. This is the first 
utility you have published in quite some 
time that really "knocks my socks off." 
Everybody ne^s this one, whether they 
know It yet or not. My first reaction after I 
read the introduction to the program was. 
"Why didn't anyone do this before?" Why 
didn't (do this before? 

Bill Hankins 
Matawan, New Jersey 

THE GUI: BEAUTY ONLY SKIN 

DEEP? 

So tell me: Why the hue and cry for the 
graphical interface (“The GUI: An Inter- 
face You Won't Outgrow," PC Magazine, 
September 12, 1989)? Its hardware de- 
mands are large, its I/O is demonstrably 
slow, and its greatest appeal is to the 
visually oriented (I'm a musician myself, 
and take umbrage at the popular notion 
that music equals pictures). Basically, I'd 
rather not buy a 386, 1 need the fastest I/O 
possible, and I don't want to have to figure 
out everyone's latest pictorial representa- 
tions of vocabulary. 

Advocating the GUI is like telling me to 
slow down for pretty pictures. You’re a 
little confusing here: you strenuously pro- 



Interface 

Won’t 



AM style, no substance. That's how 
some readers see the GUI. 


mote faster hardware, yet you want users 
to accept a sluggish interface. I don’t sup- 
pose you could coerce manufacturers into 
giving us the best of both worlds? 

Dave Phillips 
Findlay, Ohio 

Jim Seymour's article “The GUI: An Inter- 
face You Won’t Outgrow" is excellent. He 
has given me an understanding of graphi- 
cal interfaces that I have longed for. One 
point does confuse me, though. 

The sidebar on page 1 04 (“Where the 
Apps Are and Where They're Going ”) states 
that “the accompanying diagram includes 
the products PC Magazine editors con- 
sider the best in each category.” Then 
under "Database," Paradox is listed. But 
in the November 15, 1988, issue of PC 
Magazine, in an article entitled “Same 
Time, Same File: Programmable Data- 
bases for LANs," DalaEase LAN and Clarion 
Professional Developer are your Editor’s 
Choices. 

I don't mean to nitpick here, but now 
Paradox seems to be your DBMS of choice. 
James B. Dunlop 
Atlanta, Georgia 


|Y n To illustrate the increasingly 
^ n graphical nature of the PC, PC 
ylSki Magazine chose for the chart in 
question products that provide technical 
and performance leadership; we indicated 
whether they have or will have graphical 
interfaces. Selection criteria included (but 
wasn’t limited to) Editor’s Choice and 
Awards for Technical Excellence designation, 
plus the opinions of PC Magazine editors 
(in fact, in the September 26, 1989, issue 
of PC Magazine, Paradox 3.0 was indeed 
our Editor’s Choice). — Ed. 

CONSTRUCTIVE CRITICISM 

We applaud PC Magazine for its 
feature on multiuser accounting packages 
(“LAN Accounting Software: Up to Speed 
on the PC Platform," PC Magazine, Sep- 
tember, 26, 1989). 

Each review in the story gives the reader 
a different view of some important aspect 
of the products, such as functionality, ease- 
of-use, flexibility, adaptability, fault toler- 
ance, and support. It is virtually impossible 
for a single review to effectively address 
all of these issues. Furthermore, PC Maga- 
zine included much more rigorous per- 
formance testing than any previous PC 
accounting review. In fact, the tests re- 
vealed some characteristics of our product, 
Solomon III, that led to less than optimal 
performance in the tested version. As a 
result of this information, we have identi- 
fied ways to significantly, and in some 
cases dramatically, improve Solomon's 
performance. These changes have been 
incorporated into Version 6.0, Network 
Solomon III. 

Gary M. Harpst 
President 
TLB Inc. 

Findlay, Ohio 

AN R:GUMENT FOR R:BASE 

Alfred Poor’s evaluation of R:BASE 
for DOS ("Multiuser Databases: The Art of 
Simultaneous Access,” PC Magazine, 
September 26, 1989) suggests that 
R:BASE's "warts" make this database far 
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ZylNDEX 3.0 is the only full 
text retrieval program that: 

• retrieves vital information from 
20 mbytes of files in 5 seconds 

• works with 20 popular WP 
programs plus Dow Jones, 
CompuServe, ASCII, Lotus 1-2-3 

• offers major LAN compatibility 

• comes in 3 versions from $95 to 
$695, according to your needs 

More than a text retrieval program, 
ZylNDEX will actually change the way you 
manage information. Eor free demo 
diskette, call: 

1-800-544-6339 

ZyLAB" 

^ Corporation 

3105-T North Wilke Road 

Arlington Heights. IL 60004 

FAX 312'632*1129 Phone: 312-632-1100 

© 1989, ZyLAB Corp. 

CIRCLE 316 ON READER SERVICE CARD 
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more difficult to use than the other prod- 
ucts reviewed. This is far from the truth. 
These “idiosyncrasies" actually make 
R:BASE much easier to work with than 
competing databases. 

For example, having all the database 
files (“tables") plus all of the indexes in 
three DOS files is a tremendous advan- 
tage, not a disadvantage. Since R:BASE 
can have 80 tables open simultaneously 
with up to 800 columns indexed, I prefer to 
have three files containing all this data 
instead of 880 files showing up in my sub- 
directory. 

What's more, Mr. Poor's description of 
how to create a compound index sounds 
as If this Is a tedious task at best, when in 
reality it takes just a few keystrokes. In 
fact, I have yet to see anything easier in a 
competing product. 

Mark Ciampa 

Gallatin, Tennessee 


SILICON BRUTALITY 
PC Labs has not done a long-term 
reliability test of computers and compo- 
nents since I 've been reading the maga- 
zine (about nine months). To remedy this 
situation, I suggest adding an entire subdi- 
vision to PC Labs that does nothing but 
brutalize machines and components. This 
would require a long-term investment in 
time and would result in features less “up 
to the minute" in nature, but would none- 
theless provide a great service to all regular 
PC Magazine readers. 

Phineas Filllgan 
Oklahoma City, Oklahoma 

|T ij PC Magazine plans to report on 
the long-term reliability of PCs, print- 
■BH ets, monitots. and components begin- 
ning in the January 16, 1990, issue. Later in 
the year, we’ll devote a single issue to the 
topic. — Ed. 


SAY IT ISN'T SO 

In the July 1 989 issue of PC Maga- 
zine, Coming Up admits that “not just for 
beginners, BASIC is known and used by 
more people than is any other PC pro- 
gramming language." The article goes on 
to state that BASIC is “easier to learn and 
ultimately more powerful than" other high- 
level languages such as C or Pascal. 

Nonetheless, in the introduction to the 
August 1989 utility, you state that you 
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“regret that the length of most high-level 
language programs will preclude our print- 
ing BAS listings that could be typed to 
create .EXE files." It was notable that the 
utility program listing tor that issue con- 
sisted of only four pages of code. 

Furthermore, the utility in the Septem- 
ber 26, 1989, issue contained no .BAS 
listing even though the source was an 
.ASM file, not a “high-level language." 

This suggests that PC Magazine is 
deserting BASIC despite its popularity and 
power. Perhaps you do not recognize that 
many personal computer users use only 
BASIC and do not have modems with 
which to download programs from elec- 
tronic bulletin boards. 

Robert E. McCoy 

Nea Filadelfia, Greece 

I |T y An HLL such as C creates much 
i ^ n larger executables than an equivalent 
Bl MASM or TASM file. The BASIC 
listing that would have resulted from the 
code mentioned in this letter would have 
taken up a significant amount of space that 
we did not have available. Space constraints 
forced us to drop the other program listings 
mentioned. Unfortunately, magazine pages 


I can see it all now. 

A rash of 
pseudocustomers 
coming into my store 
with the latest copy 
of PC Magazine tucked 
under their arms. 


are a limited resource, and more and more 
of them will need to be devoted to text. 
The price of 1 200-baud modems has dropped 
significantly, making PC MagNet the best 
means for us to deliver source code and 
executables, PC Magazine is also happy 
to send printed source code and BASIC 
listings to anyone who needs them. Simply 
send a stamped, self-addressed envelope 
to Carolyn Falconer, PC Magazine, One 
Park Avenue, New York, NY 10016, Make 
sure to include a cover letter listing the 
specific issue and program in question. — Ed. 










OUTSTANDING VALUE! 
THOROUGHBRED PERFORMANCE! 



Tri^star 286 Systems 

Standard Features: 

• 12MHz. l6MHz. or 20MHz 80286 Processor 

• 1MB RAM Expandable to 4M8 on System Board 

• Advanced Chips A Technology NEAT Chip Set 

• 364K Shadow RAM Caching BIOS 

• 1.2MB 5.2S" or 1.44MB 3.5" Disk Drive 

• 44MB-22m8 ^st Access Hard Drive 

• 1:1 Interleave 16-Bit Controller 

• Fast 800 KB/sec Data Transfer Rate 

• Paradise 1$ Plus 16-Dit VGA Card 

• 14" VGA Color Monitor (640 x 460) 

• Quality 101 Key Enhanced Keyboard 

• 80287 Math Co-Processor Support 

• 2 Serial. 1 Parallel. & 1 Game Port 

• Fully DOS. Unix. & OS/2 Compatible 

Tn-Sur 2S6” 1MB RAM 
14" VGA Color Monitor 
44MB Hard Drive 

Tri-star 286" 1MB RAM 
14 VGA Color Monitor 
44MB Hard Drive 

Tri-star 286” 1MB RAM 
14 VGA Color Monitor 
44MB Hard Drive 

2MB RAM Upgrade $99 
65MB Hard Drive Upgrade $89 

Tri^Star 386 Systems 

standard Features: 

• Intel 20MHz or 25MHz 80386 Processor 

• 1MB RAM Expandable to SMB on System Board 

• Page Interleaved Memory Architecture 

• Advanced Chips & Technology li^T Chip Set 

• 384K Shadow RAM Caching for BIOS 

• 1.2MB 5.25-inch Floppy Disk Drive 

• 1.44MB 3.5-inch Flo^ Disk Drive ^ 

• 65MB-22ms Fast Access Hard Drive 

• 1:1 Interleave 16-Bit Controller 

• f^l 800 KB/sec Data Transfer Rate 

• 14' Seiko 1430 SVGA/6514A Monitor 

• ATI VGA Wonder Card 16-8H with 512K 

• Quality 101 Key Enhanced Keyboard 

• 80287, 80387, & Weitek Co-Processor Support 

• 2 Serial. 1 Parallel. & 1 Game Port 

• Fully DOS, Unix, & OS/2 Compatible 

Tri-star 386” 1MB RAM 
M' SVGA (1024 X 768) Monitor 
65MB Hard Drive 

^ TH-Star 386” 1M6 RAM 
14' SVGA (1024 X 768) Monitor 
65MB Hard Drive 

4MB RAM Upgrade $400 
I 105MD IDE Hard Drive Upgrade $195 
I 150MB EDSI Herd Drive Upgrade $695 


$2895 

$3095 


$1755 

$1855 

$1955 


Concorde Graphics 
workstation 

Standard Featuree: 

• Intel 20MHz or 25MHz 60386 Processor 

• 1MB RAM Expendible to SMB on Syetem Board 
. Page [terieeved Memory Aidiitecture 

• Advanced Chips A Technology NEAT Chip Set 
. 384K Shadow RAM Cachiiig lor BIOS 

• t.2MB 5.2S4nch Floppy DIak Drive 

• 1A4MB 3S4nch Floppy Disk Drive 

• S5IIB-22int Fast Acosta Hard Drive . 

• Iri Interleave IBBit Controller ^ 

. Fast 800 KBteec Data Iransier Rate 

• M" Seflo 1430 SVGA/8514A Monitor 

. ATI VGA Wonder Card 16-Bit with 5t2K 

• Quality tot Key Enhanced Keytxiard 

• MS Compatible 3-Butlon Mouse 

• 80287180387 Madi CoT’iDcessor Support 

• 2 Serial, 1 Parallel. 6 1 Game Rxt 

• Desk Top Vertical System Enclosure 

• Fully DOS, Unix. 8 OS72 (Tompahble 

Concorde 388” IMB RAM 
14' SVGA (1024 X 768) Monitor 
65M6 Hard Drive 

Concorde 386“ 1MB RAM 
14' SVGA (1024 X 768) Monitor 
65MB Hard Drive 

4MB RAM Upgrade 6400 
10SMB IDE Hard Drive Upgrade 6195 
16' Nanao 907DS Monitor Upgrade 6525 


$2995 

$3195 


Fia6h Cache 386 
sycteiiK 

Stendaid Fsaturea: 




Intel 20MHz, 25MHz, or 33MHz 60386 Processor 
64K SMIc RAM CMthe 0 25 Nano's 
Eight Layer Deagn Made in U&A. 

> 1MBMMB of 32-aH RAM / Up to SMB on Board 
' t.2MB 5.2S-inch Floppy Dlik Drive 

> tvMMB 354nch Flom DU 
' 6SMB-22ro Fast Accra Hard Drive 

> 1:1 Interleeve IGBit Controller 

> Fast 800 KBhec Data Ttanslar Rale 

> 14" Seiko 1430 SVGA/8514A Monitor 
i ATI VGA Wonder Card 16411 with S12K 

• Quality 101 Key Enhanced Keytioard 

> 2 Serial. 1 Paralel. & 1 Game Pori 

> Desk Side Vsriical System Enclosure 

> 80387 8 Weitek Co-Processor Support 

• Fuiy DOS, Unix, 8 OSI2 Compabble 


AlP- 




,<5S 


Flash Cache 386” iMB RAM 
14 SVGA (1024 X 768) Monitor 
65M6 Hard Drive 

Flash Cache 386” 1MB RAM 
14 SVGA (1024 X 768) Monitor 
65MB Hard Drive 

Flash Cache 386” 4MB RAM 
14 SVGA (1024 X 768) Monitor 
65M6 Hard Drive 


$3395 

$3595 

$4995 


4M6 RAM Upgrade $400 
105M6 IDE Hard Drive Upgrade $195 
150MB EDSI Hard Drive Upgrade $695 
330MB EDSI Hard Drive Upgrade $1295 


Complete line of video and hard drive configurations available for all systems. 


• Custom Configurations Available 

• 30 Day Money Back Guarantee 

• System Board Upgrade Guarantee 

• 15 Month Warranty Parts & Labor 

• Lifetime Toll Free Tech Support 

• Air Express Parts Replacement 

• Prompt 48 Hour Shipping 

• Leasing Available 

Sales 

Monday — Friday 7:00 A.M. to 7:00 PM (PST) 
Saturday 9:00 AM to 4:00 PM (PST) 

Technical Support: 1-800-688-TECH 
Tel; 602-345-6151 • Overseas: 602-838-1222 
FAX; 602-345-0110 

We accept Mastercard & Visa (No Surchar^). AMEX 
(3<ki surcharge), cashier's check, cash, or money order 
30 Day Money Back Guarantee does not include shipping 
charges All prices subfect to change without notice 


ORDER NOW TOLL FREE 

1 - 800 - 678-2799 



TRI^STAR 

COMPUTERS 

1520 W. Mineral Rd. Tempe. AZ 85283 



Id 
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I The NeXT" Computer 
System is the first com- 
puter in the world (and 
so liar the only) to use read/ 
write/erasable optical storage. 
While PCs today are typically 
equipped with Winchester 
drives that store 20 to 40 MB, 
a single optical disk can store 
256 MB. Plus, it is removable, 
for portability and added se- 
curity. This 
dramatically 
new tech- 
nology pro- 
vides storage 
that is simul- 
taneously 
vast, reliable and cost-effective 
-a combination unmatched by 
computers of any size. 



2 NeXT has made the 
power of UNIX' usable 
by mere mortals. 
UNIX is the high-performance 
operating system used by 
workstations to achieve true 
multitasking and superior net- 
working. Unfortunately, it has 
always been the 
antithesis of user- 
friendly. NeXT has 
^ ^ given UNIX a revo- 
QIp lutionary new inter- 
face-one that is 
both visual and intu- 
itive Now computer 
users of every level 
can instantly wield 
this tremendous 
power, with no tech- 



ly 


nical knowledge whatsoever. 



3 Tb achieve the power 
needed for the 90s, 
NeXT bypassed tradi- 
tional workstation architecture 
and went directly to that of 
a mainframe. This eliminates 
botdenecks and attains an 
extraordinary level of system 
“throughput"-the true mea- 
sure of computer performance. 
Only through the use of VLSI 
(\fery Large Scale Integration) 
technology could this architec- 
ture be reduced 
in size so that 
it could fit 
inside 
a desk- 
top com- 
puter. It's 

a mainframe on two chips. 


4 While BDStScript*has 
long been the industry 
standard for printing, 
NeXT has made it fast enough 
to also be used on the display. 
ThisVinified imaging model” 
ensures that what you see on 



the display is precisely what 
you will get on paper. All your 
work, in any size type and any 
degree of rotation or magnifi- 
cation, appears with perfect 
92-dots-per-inch clarity on the 
NeXT Megapixel Display. 
And with laser precision at 400 
dpi on theNeXTI^ser Printer. 


INTHE90&WEI 
ONLY HN REAL BREAKTH 

HERE ARE SEV 





5 The NeXT Computer 
System is the first tobe 
capable of producing 
CD-quality sound. Without re- 
quiring any additional equip- 
ment.This feat is made possi- 
ble by a chip that has been 
specifically designed for the 
task of manipulating sound- 
the Digital Signal Processor 
(DSP). Beeause 
is standard 
in every 
NeXT 
machine, 
software 
developers 
will be able tocall upon its pow- 
er to enrich programs we use 
every' day. Now computers 
will not just be seen, but heard. 


6 NeXT Mail takes elec- 
tronic communications 
beyond anything you’ve 
seen on a personal computer 
before. Now you can send and 
receive multimedia mail-in- 
cluding text (with varied 
type fonts, styles and sizes), 
graphics and voice messages. 
And despite its high level of 
sophistication, N^T Mail is 
so intuitive, you may not ever 
need to open the manual. 
NeXT Mail is built into the 
system, along with Ethernet 
and TCP/ll! so the NeXT 



machine can quickly become 
a part of existing networks. 


7 Programmers can 

create software on the 
NeXT Computer up to 
ten times faster than on any 
other computer-the result of a 
breakthrough called NextStep." 
It gives software developers 
the power to create the graph- 
ical user interface portion of 
their applications (rftcn the 
most time-consuming and dif- 
ficult part) 
without 
any pro- 
gramming 
at all. 

This revo- 
lutionary environment means 
we will see more programs, and 
better ones, in less time than 
ever possible before. 



These seven breakthroughs 
will change the way we use 
computers in the Ws. Which is 
why Businessland.thc leading 
supplier of computers to 
corporate America, chose the 
NeXT Computer System as 
the workstation they will offer. 
Call us at 800-B48-NeXT and 
well send you a 28-page bro- 
chure describing the NeXT 
Computer. We’ll also give you 
the address of your nearest 
Businessland Center. There, 
you can experience for your- 
self the first seven 
breakthroughs 
of the 90s. And 
get a good idea 
w here the next 
three will come fromT 



LPROBABLYSEE 
ROUGHS IN COMPiniRS. 
EN OF THEM. 



of NdCT. Inc. RmScript is a registered trademark of Adobe SyMtms, Iik.UNIX it a registered trademark of ATVT 
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reports that PC Designs dominated the COfiP COMPUTEH POLL, receiving top morics in /our categories: 
l.-Compatabilityivith hardware and so/twore 2.-Relntive Peiformance 3.-Easeo/ Installation 4.-Ease o/Con/iguration 




GV286/120 


GV286/20 




GV386/20 PLUS 


• 80286 running at 12 MHz zero wait state. 

• Proprietary. 32KB on-board RAM cache 
circuit using high speed (35ns) static RAM. 

• S12KB RAM. expandable to 1MB on 
motherboard. 

• Socketed for 8MHz 80^7 math coprocessor. 

• S.2S' 1.2M8 or 3.5' 1.44MB floppy drive. 

• Enh«K6d 101-key keyboard. 

• Graphics adaptor features a full 256K of 
video RAM and IS-bit interface for fun VGA 
capabilities on VGA 
Color System. 

• 200-watt power supply. 

• 2 serial/1 paraM port 
standard (on 
add-in card). 

• ROM based set-up and 
diagnostics. 

• Motherboard designed 
and manufactured in 
the U S A. 

• 1bl-free technical support. 

• On-site Service for one year. 


MAGAZINE 


Oct 13. 1987 


» Choice of slimline or Baby “AT" desktop, 
space-s^ng footprints available. 

e Ibp performance at lower cost. 

» VLSI technology for increased reiiabitity. 

e 80286 running at 20 MHz zero wait state. 

e Paged-interleave Memory Archttecture. 

a 1MB RAM standard, expandable to 2MB or 
4MB configurations on motherboard. 

e Socketed for 10MHz 80287 math 
coprocessor. 

I S.25'1.2MB or 3.5'1.44MB floppy drive. 

» Enhanced 101-key keyboard. 

• (kaphics adaptor features a fun 256K of 
video RAM and 16-blt interface for full VGA 
capabilities on VGA Color System. 

e 200-watt power supply. 

i 2 sariat/1 parallel port standard 
(on add-in card). 

e ROM based set-up and diagnostics. 

» Motherboard designed and manufactured 
tnU.S.A. 

• Ibll-free technical support. 

a On-site Service for one year. 


• 80386 running at 20 MHz zero wait state. 

• 1MB RAM on motherboard. 

• System Is capable of expanding to 16 MB of 
32-bit RAM. 

• Proprietary. 64KB on-board RAM cache 
cirajit using high speed (35ns) static RAM. 

• Socketed for 20MHz Intel 80387. or 20MHz 
Weitek 31 67 math coprocessors . 

• S.2S' 1 .2MB or 3.5' 1 .44MB floppy drive. 

• 2. 8-bit. 4, 16-bit and 2. 32-bit menwry 
expansion slots. 

• Graphics adaptor features a full 256K of 
video RAM and 16-bit interlace for foil VGA 
capabilities on VGA Color System. 

• 2 sertal/1 paraN port 
standard (on add-in card). 

• ROM based set-up and 
(fiagnostics. 

• Motherboard designed 
and mvnrfactured 



lnU.S.A. 

• IbH-free technical 
support. 

• On-site Service 
for one year. 


MAGAZINE 


GV386SX 

• Run 32-bit operating systems, applications 
software, or Windows 386 at a tower cost. 

• Slimline, space-saving desktop 
configuration. 

• 80386SX running at 16 MHz zero wait state. 

• 2MB RAM standard. 4MB capacity on 
motherboard. 

• Socketed for 16MHz Intel 80387SX. math 
coprocessor. 

• 3.5' 1.44MB floppy drive. 

• VLSI technology for Increased reliability. 

• Graphics adaptor features a ful 256K of 
video RAM and 16-bit interlace for fufl VGA 
capabilities on VGA Color System. 

• 2 ser1al/1 parallel port standard 
(on add-in card). 

• ROM based set-up and diagnostics. 

• Motherboard 

designed and 
manufactured 
inU.S.A. 

• Ibl-free technicaJ 
support. 

• On-site Service 

for one year. 


'Overall. PC Designs' 
latest effort effectively integrates brand- 
name components and a proprietary 
motheibo^ to yield generally swift and 
solid performance. If you're in the market 
for a 386, this sytem is worth a look. ** 


^ Now Available: In-Home and Office On-site Service with every complete system. - pc magazine - m«t m. hm 


OPTIONS GV286/120 


• RAM upgrades. 

• Intel 80287 math coprocessor. 

• MS-DOS 3.3. or 4.01. 

• 256 VGA Video upgrade $79. 


OPTIONS GV2B6/20 

• RAM upgrades. 

• Intel 80287 math coprocessor. 

• M&DOS3.3.or4.01. 

• 256 VGA Video upgrade $79. 


0RTK)M$ GV386/20PLUS 

• RAM upgrades. 

• 20MHz Intel 60387 and 20MHz VWitek 3167 
math coprocessors. 

• MS-DOS 3.3. or 4.01. 

• 256 VGA Video upgrade $79. 


OPTIONS GV386SX 


• RAM upgrades. 

• 16 MHz Intel 80387SX math coprocessors. 

• MS-DOS 3.3. or 4.01. 

• 256 VGA Video upgrade $79. 


NEWPniCES 


20MB. 65ms. WD 1:1 
44MB. 23ms. WD 1:1 
71MB. 27m8.WD1:1 
155Me.16ms. ESDI 
320Me. 16ms. ESDI 


TTL 

Mono 


000 X 560 
VGA Color 


TTL 

Mono 


800 X 560 
VGA Color 


NEW PRICES 


TTL 

Mono 


800 X 560 
VGA Color 


NEW PRICES 


TTL 

Mono 


600X560 
VGA Color 


$1.3W $1.Mi 

am 

iiJH 

it4M UpUS 

CALL CALL 


20MB. 65ms. WD 1:1 
44MB. 23ms, WD 1:1 
90MB. 18ms, ESDI 
155MB. 18ms, ESDI 


$2.on 

“UWOTW 

ttTH AS44I 

tSsIH ».74l 


20MB. B5ms.WD1:1 
44MB. 23ms. WDM 
71MB. 27ms. WD 1:1 
155MB. 16ms, ESDI 


320MB. 1Bms. ESDI 


$2* *349 $2,999 

|fJ49 

tt.741 IMH 

IMM UsHI 

'UlL CAU 


20MB. 6Sms.WD1:1 


44MB. 23ms. WD 1:1 


$1,999 $2,549 
ttlit $t7AI 


zIsJc oWf oar “ieage/Purchase A^nemenl ' ' 



Designs 


9I)MB, ISms, ESDI SZ.m S37«l 

Call US for NETWORK 
SYSTEMS CONSULTING 


Since 198 S 


iVVULUVl WJtMMW I I I l>l II 

^ 0 ^ Export call: (91$) 251-5550 '» l^al: (918) 25 1-7503 * Sales (818) 251-5550 * (m)627-4248 • WX |918) 251-7057 • EBBS (918) 252-9137 


2500 North Hemlo^ Circle, Broken Airo^ Oklahoma 74012 



CALL DIRECT TODAYRfJ 












Letters 


SELF-SERVICE? 

After praising his favorite computer 
salesman in the September 12, 1989, 
issue of PC Magazine, Jim Seymour as- 
serts that “...what sounds magical in the 
PC business is the norm in many other 
fields...." Okay, Jim, what fields? You can 
buy a car today — or a TV, VCR, or CD 
player — and receive no service whatso- 
ever. Service, like courtesy, is fading from 
society like Lewis Carroli's Cheshire cat. 
Michael H. Dougherty 
High View, West Virginia 

I can see it all now. A rash of pseudocus- 
tomers coming into my store with the lat- 
est copy of PC Magazine tucked under 
their arms. Instead of asking about an 
obscure product that may have appeared 
in one of your advertisements, they will be 
following William F. Zachmann's advice to 
pretend they are customers. So when a 
bona-fide customer comes into my store, 
my salesperson will be engulfed In solving 
some silly technical riddle for a person 
who has no intention of buying anything. 

Unlike the computer stores that were 
described in your magazine, the Cana- 
dian way of doing business is much differ- 
ent. Fierce competition keeps our margins 
very narrow and the level of our service 
very high. 

Don Luscombe 
London, Ontario 
Canada 

a RVE AGAINST ONE IS A FAIR FIGHT 

B1 In his article on the 80386 CPU (Power 
Programming, PC Magazine, September 
26, 1989), Ray Duncan's explanations of 
some of the hardware details of that chip 
are clear and well written (which immedi- 
ately makes him ineligible to write techni- 
cal manuals for Intel). 

However, in his comparisons of DOS, 
OS/2, and Unix, Mr. Duncan ignores some 
critical distinctions and implies that others 
do not exist. In particular, it should be 
noted that Unix Is a multiuser system while 
OS/2 and DOS are single-user systems. 
Therefore, one needs to be careful when 
comparing hardware and software costs 
of these environments. While it is true that 
Unix requires more memory and disk space 
than OS/2 and DOS, and also that Unix 
system and applications software is more 
expensive than its OS/2 and DOS counter- 


parts, these costs are amortized over several 
users. To be fair, Mr. Durx^ should compare 
the hardware and software costs and 
capabilities of several DOS or OS/2 sys- 
tems networked together, versus one Unix 
system. I think he will be surprised with 
what he finds. 

Tom Bishop 
Project Manager 
Unix International Inc. 

Parsippany, New Jersey 


CORRECTIONS & AMPLIFICATIONS 


The record- and file-locking capa- 
bilities of Clarion Professional De- 
veloper (“Multiuser Databases: The 
Art of Simultaneous Access,” Sep- ' 
tember 26, 1989) were described 
incorrectly. All the statements in Clar- 
ion that affect data encryption and 
file sharing are produced automati- 
cally by its application generator 
(Clarion Designer). 

.. When a workstation calls for a 
Ip^ord, the program displays it, sav- 
‘ ingacopyinmemorybutnotlocking 
it. When the user presses the “save” 
key, the program locks the record, 
reads it, and compares it with the re- 
. tained copy. If the retained copy is 
identical to the saved copy, it is up- . 
dated and rewritten. If the record has 
been changed, it is unlocked and re- 
displayed along with a message ex- 
plaining that the record has been 
changed. Updates to records that have 
been changed do not get lost, and 
therefore there is no locking limita- 
tion, as was stated. 

In the September 12, 1989, Advisor 
column, it was erroneously reported 
that Gibson Research’s SpinRite can- 
not low-level-format RLL drives. Spin-3S 
Rite is in fact fully compatible with 
RLL drives. 

n 

DOS uses approximately 6(HC of RAM, 
not 16K as stated in the August 1989 
Advisor column. 


HOW TO WRITE TO PC MAGAZINE 


Send letters to PC Magazine, One 
Park Avenue, New York, NY 1(X)16, ,, 
■' oruploadtoPCMagNet(seethe“By n 
Modem” sidebar in the Utilities column 
for access information). All letters 
become the property of PC A/agazme i 
and are subject to editing. ■ 

DECEMBER 12. 1989 PC MAGAZINE 


Get. 
PostScript 
le 






ci-tyw 


Checked out the price of PostScript* 
printers lately? Did you cun to the bank 
for a loan? 

Well hold on to your moctg^e, 
because now there’s Freedom of Press* 
fbr the Mac and IBM* PC. It takes the 
output from any PostScript application- 
like your desktop publishing, word 
pcocessii^, or graphics sofrware-and 
lets you create magnificent output on 
nearly any non-PostScript printer, 
plotter, or film recorder. For as litde as 
Vio the investment 

Freedom of Press software works 
with over 40 popular non-PostSaipt 
printers-both color and black and white. 
It needs just 640K of memory on the 
PC, and even comes with I? brand- 
name typefrces. 

Don’t shell out a bundle ior great 
ouqxit Freedom of Press is just j!495.00. 
See your dealer, or call 1-800-873-4367 
ext 962 lor mote information. 

FREIi:iK»l 
or PRESS 



iAI 


Buildng S ' 900 Trchoology P«k Dm 
Baeno,MA0t821 ■ Td: 
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The New Siiian 386/33 


Fast, powerful, and expandable — soar to 
the upper limits of today's technology 
with this Swan. 


• 50356-33 33/5 MHz *6 Exposed 5.25" Half Height Device Bays 

• Norton SI (ver 4.0) 41.8 • 1.2MB 5.25" & 1.44MB 3.5" Floppy Drives 

• Landmark (ver 0.99) 58.7 • Ports: 2 Serial, 1 Parallel 

• Pmoer Meter (ver 13) 7383 MIPS • 8 Expansion Slots: 1) 32-bit, 5) 16-bit, 2) 8-bit 

• Phoenix BIOS • Enhanced 101 Key Keyboard 

• 1MB of 32-Bit RAM Expandable to 16MB • Clock Calendar w/Battery Backup 

• Shadoiv R/\M for Video & BIOS • Swan Setup & Ufi7i7i>s Diskette 

• 32K of SRAM Cache • QA+ Diagnostic Benchmark Program 

• Intel 80387-33 & Weitek 3176 Coprocessor Socket • Micronics EMS 4.0 Software 

• 2301V Power Supply • Microsoft MS-DOS v. 4.01 

Call for additional features & specifications 


Order Now Toll-Free 

1 - 800 - 468-9044 

FAX: 814-237-4450 • International: 814-234-2236 


UNIX* i»A Rpaicml trMl«m»rfca< ATAT* 

XENIX* toll Indmurkut Mioxitolt Curporation 
Inli'l 387 i> a ngistrml Iraiimvirkot Inid Corpunti 


Bom To Fly. 

Introducing the new Swan 386/33. 


Vertical Case Option for 386/20 
w/230W power supply add $300 


Sman 386/20D 

'Tussey's Swan 386/20 flies." 

— Computer Shopper, April 1989 
Gracefully combining power and perform- 
ance, this Swan has soared to the upper 
limits of today's technology. 


$1899 

Base System with Single ! loppv. No Videti 


386/20D 

VlUtO OF! IONS 

Include Muniiur & Vklctt Adapter 

Drive Options 

Mono 

14" Flat 
Mono 

VGA 

Mono 

VGA 

Color 

v\ /4«MBl2flnwI 

A I 1 Intcrii-jvc- 

$Z399 

$2448 

$ZS98 

$2898 

w/M)MB(2Krm> 
ft I 1 Interlravr 

$2749 

$2798 

$2948 

$3248 

w/l5UMB(IAtm> 
fN X w ' 1 I IntnlmvT 

$3394 

$3443 

$3593 

$3893 


$3999 

Base System with IXial Floppies, No Video 


386/33 

VIDEO OPTIONS 

Imlude Momlor & Video Adapter 

Drive Options 


14" Flat 
Mtmo 

VGA 

Mono 

VGA 

Color 

w/ISOMBtlHcnkl 
& 1:1 Inlerieave 

$5849 

$5898 

$6399 

$6699 

w/10UMB(l6.Sin:t) 
*wi*c H'SI InUrtMr 

$6649 

$6698 

$7199 

$7499 

w/AO0MB(l6.Sins) 
Sync SCSI InIrrtKy 

$7849 

$7898 

$8399 

$8699 


There's nothing faster or more powerful in personal computing 
than a 386/33 system. And now there's no better value in this 
field than the Swan 386/33. 

The Swan 386/33 easily manages today's most power- 
hungry applications such as CAD/CAM/CAE. It's blazing 
33MHz speed will especially benefit multi-user and multi- 
tasking networks running under UNIX® and XENIX*. And 
because it comes in a vertical case, you can have all this power at your fingertips 
without taking up all your desk space. 

To provide the expandability required for network fileservers and multi- 
tasking systems, this Swan is expandable to 16MB of memory. In addition, the 
Swan 386/33 also offers an access socket for either the Inter or Weitek 3167 
math coprocessor. 

Like all Swan products, the 386/33 is competitively priced and backed by 
Swan's unsurpass^ customer support services. No wonder the Swan 386/33 is 
the acknowledged value-leader in the field. 


Suj^ 

'KCHnOIOfilSI 







Siuan 386SX Siuan 286/12 


"Tussey s entry comes in first for expanda- 
bility and low price, and it still turns in 
respectable times." 

— PC Week. Apr. 10,1989 

$1399 

Base System with Single I li'pp\ No Video 


"...Steady and sure describes Tussey 
Computer Products’ Swan 286/12." 

— PC Magazine, Sept. 12, 1989 
Reliability ... at an affordable price! 


Siuan XTIO 

"I’ve been heavily using my Swan XTIO 
now for almost five months and I've en- 
joyed every moment of it... 1 believe I 
made an intelligent choice." 

— Dexter McCirt, Charleston, SC 


386SX 

VIDEO OPTIONS 

Include Monitor 4c Video Ad.iplor 

Drive Options 

Motto 

14" Rit 
Mono 

V'CA 

Mono 

VGA 

Color 

w/.32MB(4ilmsi 

4c 1.1 Inlerk'jvf 

$1799 

$1848 

$1998 

$2298 

w/48MB<28m-s) 

4t 1:1 Inicricdvc 

$1899 

$2048 

$2198 

$2498 

w/8ilMR<28cns) 

4t 1 1 IntrrkMvt* 

S2249 

S2298 

$2448 

$2748 

w/lhKMB (IStns) 
ISDI w. 1 1 InlerUMvc 

$2894 

$2943 

$3093 

$3393 


$899 


$549 


Btiso System with Single Floppy, No Vidw Base System with Single Floppy. No Video 


286/12 

VIDEO OPTIONS 

InikKlc Monilor 4c Vukx> Ad.tpler 

Drive Options 

Mono 

14 Rdl 
Mono 

EGA 

VGA 

W/32MB i40ms) 

4e 1:1 IntcrUMve 

$1299 

$1348 

$1698 

$1798 

w/48MBl28mv» 

4c 1.1 InterkMxe 

S1399 

$1448 

$1798 

$1898 

w/SdMB(28mx) 
i 1:1 IntiTlcave 

$1749 

SI 798 

$2148 

$2248 


XTIO 

VIDEO OPTIONS 

IrH'kide Monitor 4c Vidix> Ad.xpter 

Drive Options 

Mono’ 

CGA 

EGA 

VGA 

hingk* Floppy 

$699 

$869 

$K)98 

SII98 

Dual Floppies 

$779 

$949 

$ll78 

SI 278 

•w,'.T2MB(40mHl 

1 !.ird Dnve 

$979 

$ll49 

SI 378 

SI 478 


Standard Features 

386/33 

386/20D 

386SX 

286/12 

XTIO 

CPU 

80386 

80386 

80386SX 

80286 

8088-1 

Speed (MM/) 

33/H 

20/H 

16/8 

115/6.25 

10/4,77 

BIOS 

Phtxmix 

I’huenix 

Phcxmtx 

Phoenix 

Phex-nix 

Norton SI Rating v 4.0 

4I.K 

22.ll 

17,6 

12-T 

21 

Standard Memory 

I MB 

IMB 

IMB 

5I2K 

MOk 

Shadow BIOS 

Yes 

.TH4K 

Yes 

Yes 

— 

Memory Upgrades 

: * ' * 


J.’I.C.C.KU* 

n««. - CMS 

— 

Coprocessor Support 

mwur.Tior 

MCir ur Nd tsT 

WW7SX 

BQ2II7 

tor 

Expansion Slots: 32-bjl 

I 

I 

- 

- 

- 

Expansion Slots; l6-hlt 

s 

4 

n 

n 


Expansion Slots: K-bit 

2 

3 

2 

2 

8 

Dual I ID/ FD Controller 

Yes 

Yes 

Yc-s 

Yes 

w/Hn.vv|.m' 

5.25" Roppv Drive 

Standard 

Yinir 

Yinir 

Your 

Standard 

.3.5" Roppv Drive 

SUnd.trd 

Chiriiv 

Chnice 

Choiix- 

iTplietvil 

Device Bavs-t>rei.u 

step 

.tlcp /2 Im 

.TExp /> Ini 

3 E»p /? IM 

2E>p '2 Ini 

5ierial Ports 

2 

2 

1 

1 

1 

Additional I/O Ports 

I I’jralk-I 

I P.iralk>l 

1 P.ualk>l 

1 rar.tlk-l 

1 rar/Kiamr 

Power Supply 

Z-ttlW 

2IKIW 

2tl0W 

2t»)W 

tww 

Keyboard iTwaSacMnSOeiei 

lOI Kev 

iOl Kev 

Ilf] Kiw 

101 Kev 

ini Ki>\' 

Additional Features 

( hftklalmdarw.'lblterv KackupartdVtup/l.'tililH-vDia. 

Ov'x'rating Svstc*m 

Included 

MS-DfTS 4c C:VV BASIC add SW 


* Includes Stn^ 360K Fliippy Drive 
■ Upgrade fnim 12" lo 14" Flat Screen, .idd $4*^ 


There's something 
exciting in the air. 


To order No surcharge on Discover, Visa, MasterCard or AMEX. • Your credit 
card is not charged until your order is shipped. Shipping: 3% or S5 minimum for 
UPSCround. Call for shipping charges on Express Air, APO, FPO, AK. HI and all 
foreign orders. • if part of your order is backor de re d , the remaiitder tvill be 
shipped UPSCround. • Alkm- 2 weeks for personal and aimpany checks toclear. 
■ Effective items replaced or repaired at imr discretion. • PA deliveries add 6% 
sales lax. • Prices at^ terms subject to change without rK>tice. 


open: Ua.m.-llp.m. M-F. lUa.m. -8p.m. Sat, 12p.m,-8p.m, Sun 



A new value leader has emerged from the personal 
computer field. And that leader is Swan. Fast, powerful 
and expandable. Swan's computer products are out- 
standing performers. But performance alone isn't what 
makes Swan computers the value-leaders, there's also 
Swan's attractive pricing and impressive customer 
support services. Here are a few more reasons why 
Swan is flying rings around the competition: 

• Full 1-Year Warranty 

• 30-Day Satisfaction Guarantee' 

• Fast, Insured Delivery 

• Toll-free Technical Support 

• Sorbus" On-Site Service Option 

Order Now Toll-Free 

1 - 800 - 468-9044 

FAX: 814-237-4450 • intematioiul; 814-234-2236 


TUSSEY COMPUTER PRODUCTS 

307» RESEARCH DRIVE • STATE COIU&E. PA • 16801 


* lu-m. returned muU brak-nrw. without mud iftcJlxm or ii«in«ge 
Surry diipping ilurgn and upgrade Ie<t« are not refundaMr 
X()-Duv StliUaclion Guarantee applies lo Swart-brand products only 









WeVe gathered the best 


Take your pick from a flock of other quality 
brand name computer products offered by 
Swan. When you shop Swan, you'll enjoy 
unbeatable prices, plus you'll get the benefit of 
dealing with a leader in customer satisfaction. 
Here are just a few reasons why: 

• We won't charge your credit card until your 
order is shipp^. 

• Orders received before 4 PM EST will be 
shipped same day ... and each order is insured 
at no cost to you! 

• We'll be here after the sale to help you in any 
way we can, to answer any questions you 
might have. 

• Software orders over 
$100 and accessories 
under 6 pounds will be 
shipped Federal Express. 


PRINTERS 




1180 n92ep*.M«l.».plnl $179 

1191 (llQcps. 80 rol. 9.pm) SCall 

1124<182cp9.80co].28.pinl SCall 

159S(240cpa.I32caL9-pipl $449 

1 524 (240cp. 1 32 raL 24.pin) $569 

1624 n92qH.132nil.34-pin) $CaM 

4450 (1 Ippm User pnnlrr) $1375 


LX'SIO (lMcpt,B0col,9-pin> .$189 

FX-850(264cpj>. 80 col, 9-pin) SOill 
FX*1050 I264cps. ]33 coL 9-pin) for 

LQ-S10(IM)cp».iMcol.24-pin) . Best 
LQ-SSO(264cps.80<DL24-pu)j . Price 
LQ-950 (264cps, IIOcol. 24-pinl . . on 
LQ*1050 (IMcps, 132 col. 24-pm) Epson 
LQ*2550 (40nt7!>, 1 32 col. 24-pin) Printers 



NX'IOOOII tiMcpi,^pm) -$Odil 

NX-1000 Rainbow 

< I44cpi, 80 cwl. 9-pifi) $229 

NX-1S Il20cps.l32col.9.pm) $349 

NX-2400 ilTDcps, 80 coL 24-pin) $CaU 

LASER PRINTERS 



rai 


KX.P4450 $1375 

( HEWLETT 
PACKARD 
LaserJet Series li 

•8ppni/5l2K $1749 

LaserJet Series IID SCall 

LaserJet IIP ...SCall 

Open: 8a.m.-np.in.M-F, lOa.m.-Sp.m.Sat, 12p.m.-8p.m.Sun 



MONITORS 
— TTL Monochrome — 


Packard Bell with tUt/swivel 


-RGB/CGA- 


Magnavox 8762 

Magnavox 8515 

Samsung SC4S2C .. 


EGA- 


Imtec 1453 

Magnavox 9053 $359 

Packard Bell 1431 $349 


-Multisync • 


OigDMIA 

320 (300 cp*. ao col . 9-pin) $339 

172(IB0cp«.80coL9-pm) .. SCall 

182Turbo(220cp»,80coL9-pn) SCall 
183(l20cp«. 132coL9-pinl . $199 

321l300cp9.)32col,9-p>Rl $469 

380<1B0cpt.il0col.24-pin) SCall 

390 llTOc^ 80 coL 24-|nnl $469 

391(270fp5.132a)l.24-pm) $659 

393 (450cps. I32a>l.24-pui) SCall 

#CmZEN 

120D (120cps/9-pin) $159 

180D (180c|». 80 col, 9-pin) $179 

Kodak 

Diconix 150+ (ISOcps, 80 col) $345 

Diconix 300 (300cps, 80 col) $399 

ra HEWLETT 
PACKARD 

Deskjet (240cps, 80 col) $599 

Deskjet Plus (240cps, 80 col) SCall 
Pamtjet(167cps,80cDi) $1049 


iiy 














80387-16 

$339 







AboveBoard Plus 

$399 

AboveBoard Plus I/O .... 

$449 

Connection Co-processor 

...SCall 

InBoard 386/PC 

$589 

Call for Daughterboard Pricing 



Sujcin 

ncHnoiociES 


VIDEO CARDS 
EGA 


FLOPPY DRIVES 

Mitsubishi 


...$99 

ATI 

$199 

33*(720K) 

$89 

...S99 

.$139 

EGA Wonder 800+ 

Paradise 

Roctec 


...$89 

Autoswitch 480 

$169 




Swan 


Sony 


$249 







$219 

$219 

ATI 


Teac 



VGA Wonder (256K) 

$299 




VGA Wonder (512K) 

$359 




Imtec 1455N MulB $439 

Mitsubishi Diamond Scan $499 

NEC Multisync 3-D 14 " $679 

NEC Multisync 4-D/5-D SCall 

NECMullisync Rus SCall 

Swan Multiscan $429 

Sony 1304 $699 

VGA 

Amdek 732 $429 

Imtec 1453 Q $349 

Magnavox 7749 (Grey Scale) $129 

Magnavox 9082 $429 

NEC Multisync 2a Kali 

PC ADD ON BOARDS 

Boca 

RAM Card XT or AT Kail 

I/O card XT or AT $79 

Micron 

RAM Card (MB-28-DH) 
populated w/2MB RAM $699 

TOPS 

TOPS/DOS 2.1 $119 

Flashcard $169 

Net Print $119 

Teleconnector $39 


Orchid 

Pro Designer VGA $279 

Pro Designer VGA + $369 

Paradise 

VGA+„ $219 

VGA Professional $349 

VGA + 16 $269 

Swan 

VGA Card (8-bit) $179 

VGA Card (16-bil) SCall 

Video 7 

VEGA VGA $249 

Fast Write VGA $319 

VRAM VGA $469 

MISC 



PC HARD DRIVES 


Swan 

5witchable(Mono/CGA) .. 


TOSHIBA 

LAPTOPS 

T1200HBO0MHr) $1969 

T1600I12MH2/2IMB) . $3259 

T3IOOe412MHz/20MB) $2749 

Cmll for other Toihibo moirlt 


DISKS 

BONUS DS/DD — $6.95 

MAXELL DS/DD $19.^ $9.95 

VERBATIM DS/DO $19.95 $9.95 

SONY DS/DD $19.95 $10.95 

Call For Pricing on 
Memory Chips! 


KL320 20MB (40 ms) S219/$259* 

KL330 32MB (40 ms) $249/$2»9» 

♦MiniScribe 

8438 30MB (68 ms) $249 

3650 40MB (61 ms) $299 

3053 40MB (25 ms) $U9 

^Seagate 

ST-225 20MB (65 ms) S219/$259* 

ST-23S 30MB (65 ms) $249/$299* 

ST-12S 20MB (40 ms) ....... $2495299* 

ST-151 40MB (24 ms) $439 

ST-157R 48MB (28 ms) $349 

ST-251-1 40MB (28 ms) $349 

ST-4096 80MB (28 ms) $629 

fMPRIMIS 

80MB (28 ms) $629 

150MB ESDI (163 ms) .. $129951495* 
*Kit Prict - includes cables, controller 
and mounting screws. 



KX-P1124 SCall 

• 192 cps Draft/63 cps NLQ 

• Push/puU tractor feed 

• Multiple paper paths 

• Paper parking 

• 6K buffer standard/ 

32K optional 


Call Today & Ask For Our Free Catalog 

,6, Order Now Toll-Free 

1 - 800 - 468-9044 


FAX: 814-237-4450 • InlemaHonal: 814-234-2236 


TUSS 

3075 RES 


EY COMPUTER PRODUCTS 

EARCH DRIVE • STATE COLLEGE. PA • 16B01 








values under our wing. 



SOFTWARE 


AMERICAN 

Design CAD 3.0/3-D $1555209 

ASHTON-TATE 

dBase llli- $Call 

dBase IV S459 

BEDFORD 

Integrated Accounting S1S9 

BLOC PUBLISHING 

Personal Lawyer $39 

Popdrop.... $34 

Formfiller . $89 

Formtool $55 

BORLAND 

Paradox 3.0 $449 

Quattro $Call 

TuiboClO $107 

TuiboC Prolessional $159 

Turbo Pascal 5.5 $99 

Turbo Pascal Professional $169 

BRODERBUND 

Print Shop/Companion $34/$37 

CENTRAL POINT 

Copy II PC $27 

Deluxe Option Board $109 

PC Tools Deluxe 5.5 $79 

COMPUTER ASSOCIATES 

Supercalc 5 SCall 

COREL 

Corel Draw l.l $Call 

CROSSTALK 

CrossTaik (or Wirtdnws $Call 

DAC SOFTWARE 

Dac Bonus Pack 4.0 $Call 

Dac Easy Accounting 4.0 $Call 

Dac Easy Payroll 4.0 $Call 

Lucid 3-D $69 

Call for Pnaiig on Tatars 

DELRINA 

Perform .$Call 

FIFTH GENERATION 

Fastback Plus $104 

FOX 

Foxbase-f/386 $1995299 

FUNK 

Allways for 123/Symphony .$89589 

Sideways _$42 

GENERIC SOFTWARE 

Generic CADD Levd 3 $169 

INTUIT 

Quicken 3.0 $37 



MODEMS 


ATI 

2400 etc Interna I /External . $1595199 

Hayes Smart Modem 

1200 bd Intemal/Extemal $2595289 
2400 bd Intemal/Extemal .........SCall 

Practical Peripherals 

2400 bd Intemal/Extemal .$1495199 
2400 bd MNP int./Ext. .......$1895209 

Swan Technologies 

1200 bd Intemal/Extemal $69589 

2400 bd Intemal/Extemal ...$995149 


LASERGO 

GoScript/CoScript + $1255239 

LOGITECH 

Finesse _..$89 

LOTUS 

Agenda $269 

123v2.2/3.0 SCall 

Symphony $439 

MERIDIAN 

Carbon Copy Plus $112 

MICROGRAFIX 

Designer SCall 

Draw + „ SCall 

Graph* SCall 

MICROSOFT 

Excel SCall 

Right Simulator 3.0 .. $35 

MS-DOS & GW BASIC SCall 

Quick BASIC $67 

Quick C $67 

Quick Pascal SCall 

Windows 286/386 $645129 

Word 5.0 ..SCall 

Works $99 

PETER NORTON 

Norton Advanced Utilities $87 

QUARTERDECK 

DESQView 2.2/386 $795119 

QEMM $39 

REFERENCE SOFTWARE 

Grammatik 111 $54 

SAMNA 

Ami/ Ami Pro S1295Call 

SOFTWARE PUBLISHING 

First Publisher $79 

Harvard Graphics SCall 

PFS First Choice 3.0 .. $89 

PPS Professional Write $135 

SYMANTEC 

Q 4t A $209 

Timeline 3.0 $359 

THREE D GRAPHICS 

Perspective Junior $99 

WORD PERFECT 

Library - $69 

Word Perfect 5.0 $219 

WORDSTAR 

Wordstar Professional y 5.5 $199 

Wordstar v 5.5 Upgrade SCall 

XEROX 

Ventura l>ublibherl0 SCall 



MICE 

IMSI 

Serial Mouse $59 

Opti Mouse w/Dr. Halo HI $72 

Microsoft 

Mouse .$109 

Mouse with Windows $139 

Logitech 

Bus Mouse (320 dpi) $75 

Serial Mouse (320dpi) $69 

with E’ainl add ....$10 

ScanMan $185 



Swan ... for Quality, 
Selection and Price. 


Every Swan-brand product is a solid, reliable performer that's 
pric^ to fly — and built so that it won't let you down. But we 
realize "value" can't be measured in terms of price and reliability 
alone. Quality, selection and service are important. That's why 
we provide a wide variety of quality products and unsurpassed 
customer service — now that's rgal value. And here's more: 

• 30-Day satisfaction guarantee • Full one-year warranty 


• Toll-free ordering & technical support • Fast, sure delivery 



Swan Modems Swan Video Cards 


Make the world your partner. With the Swan 
Modem, you'll ^ able to communicate with 
other PO and informaticm services around 
the world through your pulse or touch tone 
phone. You'll tap into a world of data and 
broaden your hcvizons. Every Swan Modem 
comes complete with communication soft- 
ware and full documentation. 

• Hayes'compatible • Auto answer/dial 


• Include PC Talk III software 

2400 bd internal* ........................ 

1200 bd internal 

$99 

2400 bd external 



,....$149 

1200 bd external 

SS9 

* laeinrhs Bit Com v 3S raftwm 


Different people have different uses for their 
PCs hom everyday uses like wcvd {woc- 
easing and spreadsheets to today's mote 
demanding aimUcations, sudi as desktop 
publishing aria p re s en t a tion graf^ics. A 


Swan vidm card can help you better meet 
your needs today ... cv help you ride the wave 
of technology into t o morrow. 


Switdiable Card •Hercules* to CGA 
♦ Parallel Port $69 


EGA Card • EGA/CGA/TR 

• 640 X 480 Resolution $149 

VGA Card • Register*Ievd cmnpatible 

• 256K RAM • 17 VGA Modes 

8-bil VGA/lfr«t VGA $179/$CaU 



Swan Tape Backups 

Protect that nest of important data stored on 
your hard drive. Swan Tape Backups store 
40MB on a single tape cartridge reliably, 
conveniently and economically. 

40MB XT or AT Internal $299 

40MB XT or AT External $399 

Swan Keyboards 

101 Key Touch & Click/SUent $79 

64 Key Touch & Oick $69 


Swan Monitors 

Swan offers you the choice (rf either our 
eccmomical TtL monochrome or the profes- 
sionaL high res<dution multiscan monitor. 
Swan TTL Monochrome • 12" etched 
anti-glare screen • 720 x 350 resolution 

• Tilt/swivel base .........,.............>.,..>...^$89 

Swan Multiacan • 14" and-glare screen 

• Ccxnpatible with Mono, CGA, EGA, VGA 

• 800 X 600 resolution *31 dot pitch • Both 
Analog digital inputs • Auto Screen siz- 
ing ft centertog • Hit/Swivd base $429 


Toorder.Nosurchargeon Discover, Visa, MasterCard or AMEX. 

• Your credit card is not charged until your order is shipped. 
Shipping: 3*)( or $5 minimum for UPS Ground. Call for shipping 
charges on Express Air, APO, FPO, AK, HI and all foreign orders. 

• If pari of your order is backordered, the remairtder mtiII be 
ship]^ UPSGround. • Allow 2 weeks for personal and company 
checksiodear. * ALLSAl.E5(exceptSwanproducts) AREFINAL 

• Defective items replaced or repaired at our discretion. • PA 
deliveries add 6*)( sales tax. • Prices and terriu subject to change 
without notice. 





Order Now Toll-Free 

1 -f^nn-4.fsJ^-Qn4.4 tussey computer product” 

AJVrv/ 307& RfSEARCH ORIVe • STATE COlLEGt PA •16101 


CIRCLE 268 ON READER SERVICE CARD 


O Edslman Kodak Company. 1989 



If you travel with a laptop computer, 
the Kodak Dkonix 150 plus printer belongs 
in your bag. 

Pack a 150 plus printer with your laptop, and 
you can print what you write, anywhere, 
anytime. The Kodak Diconix 150 plus is the 
smallest, lightest, quietest printer in the world. 

• So compact and light you'll hardly know 
you're carrying it. • Improved print quality 
on plain paper— higher resolution and 
improved font design. • Fast print speed (180 cps). 

• So quiet you can use it anywhere. • The 
proven reliability you expect from Kodak. 
PC Magazine says; "...the 150 

. T . I plus is a superb choice for the 
■J U professional who requires 
B n qua lity output quickly, lust toss this 
tiny lightweight portable in your 
briefcase, and off you go." For details, 
and the name of your nearest 
dealer, call 1800 255-3434. 


MAGAZINE 


MEMEOUTOF 

YOURUP10I! 



The new vision of Kodak 


aRCLE 369 ON READER SERVICE CARD 





Advisor 


C PROGRAMMING WITH .PCX 
FILES 

I am in the process of developing some C 
applications that require reading graphics 
images created in the .PCX format. The 
probiem I am having is finding out the 
exact format for .PCX files. I have ex- 
plored various books and publications but 
have had no luck. Where can I find this 
documentation? Is there some type of 
industry standard that has been published? 

Paul D. Wykes 

Leicester, Massachusetts 

[ |T J Little did you know that the infor- 
I K n mation you need is just a phone 
uffilB call away! ZSoft (450 Franklin 
Rd., #100, Marietta, GA 30067; (404) 
428-0008), originators of .PCX files, freely 
distributes the technical documentation 
for the .PCX file format; all you need to do 
is call up the sales or technical support 
staff and request a copy. 

You may not need the specs if you 
want to read the files Just to display the 
images or to get information from the 
headers. Genus Microprogramming sells 
the PCX Programmer’ s Toolkit ($195, 
$495 with source code; 1 1315 Meadow 
Lake, Houston, TX 77077; (800) 227- 
09 1 8, (7 1 3) 870-0737), which consists of 
62 functions and 9 utilities that allow you 
to display images from, and save them to, 
memory and disk. They also let you ac- 
cess and manipulate the information con- 
tained in the file headers. 

In addition to supporting several dif- 
ferent C compilers, the toolkit can be used 
with BASIC, Pascal, FORTRAN, ASM, 
and Clipper. Graphics resolution support 
extends up to 8(X) by 600 at 256 colors. 
You don’t pay royalties to use the code. 

The company also offers two compan- 
ion packages; PCX Text, which allows 
you to accept and display strings and to 
manipulate fonts, and PCX Effects, which 
lets you add effects such as fades, ex- 
plodes, and splits to the images. These 
packages are $99 each (or $ 1 99 each with 
source code). 


■ C PROGRAMMING WITH 
.PCX FILES: 
Incorporating .PCX 
graphics into your C 
programs. 

■ PC-TO-TH E-MAX: 
Turning a PC into an 
80386 system— almost. 


PC-TO-THE-MAX 

Recently my uncle gave me an IBM PC 
with only 256K of memory and a single 
floppy disk drive. I want to upgrade it to a 
386 with a clock speed of at least 1 6 MHz 
and with 2MB of memory. I also want to 
add a hard disk (at least 60MB) and an- 
other floppy drive. What would be the least 
expensive way to do this? 

Yeocyea Argus 

Milpitas. California 

j |Ty You’ve got three options, each of 
I ^ n which has its drawbacks and ad- 
Hilwiffl vantages: you can get an 80386 ac- 
celerator card, replace the PC’s mother- 
board with an 80386-ba.sed one, or scrap 
the machine altogether and get a teal 8038& 
based .system. 

Although in the short run you may feel 
that the least expensive solution is the 
correct choice, you should think hard about 
what your future needs might be; com- 
pare, for example, pouring $2,(XX) into a 
machine that you could outgrow in two 
years with spending $3,200 on a system 
that offers sufficient expandability. Also 
keep in mind that 2MB of RAM might 
seem like an awful lot next to the 256K 
you’ve got now, but it will feel hopelessly 
confining if you ever want to do things 
like multitask or work with large images. 
On the other hand, if you buy quality com- 
ponents now to put in your rc, you can 
transfer them when you eventually decide 
to buy a new machine. 


First, the technical issues. If you go 
with anything less than a totally new machine, 
you’ll only have five expansion slots, as 
opposed to the eight slots found in a typi- 
cal desktop 80386 system) — and remem- 
ber that you lose two slots right off the bat, 
one to the video board and one to the I/O 
card (which includes your serial and par- 
allel ports). You might also occasionally 
run into cards that are too high for your 
PC’s chas.sis, since the AT chassis is slightly 
taller. 

Since an accelerator card occupies one 
of the PC’s expansion slots, that reduces 
your number of available slots to two. 
Furthermore, neither of those slots will be 
1 6- or 32-bit, and you run a greater risk of 
installing a card in one of the slots that 
conflicts with the accelerator board than if 
you replace the motherboard. Although 
the 80386 processor will give you much 
higher throughput than the 8086 currently 
in the machine, it won’t be nearly as fast 
as it would be in a different configuration. 

Accelerator cards, such as the highly 
recommended Inboard 386/PC (Intel PC/EO, 
5200 NE Elam Young Pkwy., C03-07, 
Hillsboro, OR 97124; (800) 538-3373, 
(503) 538-3373), can bold a maximum of 
5MB of memory. To install mote, you 
have to give up another slot to an 8-bit 
memory board. Norwill the board support 
OS/2, although you will be able to use 
Microsoft Windowsl386 and DESQview 
to multitask. 

On the other hand, replacing the moth- 
erboard gives you 16- and 32-bit slots, a 
faster bus speed, and a I ittle more room for 
memory expansion. 

Now that we’ve got the technical de- 
tails out of the way, let’s look at the rela- 
tive expense of each of the alternatives. 
You can get a reliable mail-order 1 6-MHz 
386 machine with 2MB of memory, a 
60MB ESDI hard disk drive, a VGA video 
board, and a color monitor for about $3,200. 

Why compare a system with VGA 
with one that has CGA or monochrome (as 
your PC probably does now)? Because if 
you buy a new machine, you shouldn’t 
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settle for anything less than VGA resolu- 
tion, especially since you can get a VGA 
card and a monochrome display relatively 
inexpensively. 

How much will it cost to piece together 
a system? (Note: these estimates are based 
on averages of a totally unscientific, barely 
random sample of mid-September mail- 
order prices for midrange components; 
they are presented strictly for compari- 
son.) The Inboard 386/PC comes standard 
with 1MB of memory, and although it 
retails for $895, you can buy it for about 
$6(X) from many mail-order houses. The 
2MB piggyback module populated with 
1 MB of memory adds another $495 (or 
$350 via mail order). 

A half-height, 60MB, ESDI RLL hard 
disk drive can be found for around $500, 
and a half-height, 5.25-inch, 1.2MB floppy 
disk drive for another $1(X). You’ll also 
need a replacement controller, which costs 
about $150. It’s a good idea to replace 
your current power supply with a 150- 
watt one, which you can get for $60. 


That’s an estimated outlay of less than 
$1,8{X) for your stated needs. 

Although motherboards that fit into 
the PC’s chassis aren’t too plentiful, 
Hauppauge Computer Works’ 386 Moth- 


On a “dollar-only” 
basis, the 

accelerator solution 
is obviously more 
cost-effective 
than replacing the 
motherboard. 


erboard PC 1 6 ( 1 75 Commerce Dr., Haup- 
pauge, NY 1 1788; (800)443-6284,(516) 
434-16(K)),forexample, comes with 1MB 
of RAM for $ 1 ,395 retail ($ 1 ,295 by mail 
order). The 2MB expansion board popu- 


lated with I MB of memory retails for 
$525 ($460 by mail order). An 8MB adapter 
is also available. Adding the drive, power 
supply, and controller prices that I men- 
tioned earlier, the total comes close to 
$2,600. 

The costs of an 8-bit VGA video card 
($250) and an analog color display ($500) 
bring the price of the accelerator and moth- 
erboard upgrades to $2,510 and $3,315, 
respectively. (A monochrome VGA dis- 
play would reduce the total cost by about 
$ 200 .) 

So on a ‘ ‘dollar-only’ ’ basis, the accel- 
erator solution is obviously more cost- 
effective than replacing the motherboard. 
If you opt to buy a new system, there are 
plenty of charitable organizations around 
that need the equipment, and you can take 
a tax deduction on the machine to the 
extent that the law allows. 

ASK THE ADVISOR 

Send your questions to Advisor, PC 
Magazine. One Park Avenue, New York, 
NY l(X)16,oruploadthemtoPCMagNet 
(see the “By Modem” sidebar in the 
Utilities column for access information). 
Please specify your equipment. ■ 



This pocket-sized box instantly turns a 
portable computer into a laptop office. 
Introducing the VtorldPort 2496’" portable 
fax and data modem. 


use anywhere. Via Bell or CCITT standards. 
It even sends and receives fax and data 
messages unattended or while you mn other 
applications. 


Get the VlbrldPort 2496. It adds the power of 
your office to the portability of your laptop. 

And the advantages of a fax to the convenience 
of your desktop. 


If your business is like most, fax is a way of 
life. The VlbrldPort 2496 is the fax of life on 
the toad. 

VIbighing less than 8 ounces, with battery, it 
also runs on AC power and connects to Rjlls 
or optional acoustic couplers for public phone 


Suddenly, a laptop in the field is a full com- 
munications center. With up-to-the-minute 
incoming from your host. Overnight outgoing 
to the branches. And on-the-ran faxes to any 
client. Over pay phones, hotel phones and 
PBXs worldwitfe. 


Call us today at 800-541-0345 (in New fbtk, 
516-261-0423) for mote on the WbrldPort line 
and the dealer nearest you. 



Touchbase Systems, Inc. 
160 Laurel Avenue 
Norttiport. NY 11766 
(516)261-0423 
Fax (516) 754-3491 


WtrldPon 21% is ■ tndcmsrfc of Diudibase Syncms. liK. 0 1989 Teuchtose Sysian. I nc 
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Say Goodbye 
to Financial Hassle! 



So Long, Tedium 


Hello, Quicken 


W hy waste time doing your finances? 
Quicken slashes time and effort 
every month. ..perfectly organizes 
your finances... and provides instant insight 
into your money matters. 

Breeze Through Financial Chores 

Quicken takes the drudgery out of routine 
finances. It automates everything from bill pay- 
ing to bookkeeping. . reconciliation to reporting. 
Quicken does in minutes what used to uke hours. 

Quicken actually learns your regular bills 
and reminds you when to pay them. Just confirm 
payment amounts, and in seconds. Quicken 
performs 14 bookkeeping steps, categorizes 
expenses, and hands you printed checks 
addressed for mailing. Or, pay your bills using 
CheckFreer the nation^ electronic payment 
system. And, Quicken keeps perfect records 
of all your handwritten checks. 

A Bigger Picture with Smaller Effort 
Quicken automatically organizes your 
finances. Imagine always knowing how much 
money you have . . .and exactly where it^ going. 
At the press of a button, Quicken generates 
insightful reports such as Income and Expense, 
Cash Flow. Budget vs. Actual, Balance Sheet/ 

Net Worth, Job Costing, and more. 

Relax at Tax Time 
Stop dreading tax time. Quicken keeps 
important ux dau at 
your fingertips auto- 
matically. In seconds, 
you can print an 
itemized list support- 
ing your deductions. 

Plus, Quicken links 
directly to top selling 
tax software like Turbo 
Tax* and J.K. Lasser^ 

Your Income TaxT 


The World’s #1 Best Seller 
Quicken is the best selling business and per- 
sonal financial software in the world. Bill Howard 
of PC Magazine (December 27, 1988) 

v«SCB 


says, ^Quicken is about ^ ! L M 

goiod as software gets- f J 
powerful, affordable and ? eMmiMi 
easy to user Broadway ^ aVaTo 
playwright (“Marne") Robert 


• 1988 * 


NEW VERSION 3.0 

FAR MORE THAN A CHECKWRITER 

Quicken is now even easier, faster, and 

offers 50 new features, including: 

• New credit card, cash, asset, and 
liability accounts for a complete 
financial picture. 

• Now combines information from all 
accounts into consolidated reports 

• New reports, including Tax Sum- 
mary and Net Worth/Balance 
reports... 

• New wallet-size checks 

• Variable monthly budget report 

• Data import and export 

• Canadian dates and tax categories 

• Links with CheckFreer" the nation's 
electronic pwyment system 


oFTMEviM E. Lee remarks. “This astonishingly 
simple program. ..is truly true to its name. 
Indeed, it does quicken the time required for 
routine bookkeepingr 

No Computerese or 
Accounting Mumbo Jumbo 
Quicken is so easy, you’re up and 
running in minutes. That^ because the 
whole program looks and works just 
like the paper checkbook and register 
you've always used, (^icken doesn’t 
change how you do your finances, ^ 
only how fast you finish them. 9 

Powerful Business Features 
Over half of Chicken’s cus- 
tomers use it for small business 
bookkeeping. Quicken pro- 
duces financial statements such 
as Profit and Loss, Balance Sheets and other 
useful management reports. It forecasts your 
cash flow, and tracks A/R, A/P, payroll, jobs, 
clients, properties, and more. 


SPECIFICATIONS 

Sdltw OT Cofwrtbatiy: Imporu tron Cbcck-Fm and 
ASQL Exports loASatUxus* 1-2-3? Symphony.* 
QuamoT EacHf 

Hardware CompMibaity: AB IBM* PC. Xt AT* PS/2r and 
cocnpaUbIcs wi^ 320K RAM and DOS ZO or higher. 
Works with yoiu primer and monicor; we guarantee It 
Capacity: UnUmited number of bank accounts and 
traDsactions(sub)ect to available dhk space). Maximum 
amounts to S9.999.999.99 

Other Unlimited FREE technical support Not copy- 
protected Checks ace preapproved ^ all fiiunciallnsutu- 
oons m ihe U.S. and Canada Sample checks and order 
brm in Quicken package. Abo at«Uable for Macintosh and 
Apple n(feacure sets vary). 

ClmkfiTe Ekctroiuc Bdl Fayiaeru Pays aO bdb Works wuh 
all US financial msotuuons Modem and software required 
Special otter available in the Quicken package A service 
of CheckPree Corporation. 

Quicken is available ai most computer and software stores 


Try Quicken FREE for 30 Days 

Order from the coupon below, and if you’re 
not completely satisfied for any reason, simply 
return it for a full, no-questions-asked refund. 
So, why wait? Say good riddance to financial 
hassle, and order Quicken today. 

Send in the coupon, or call 
1-800-624-8742 U.S. and Canada. 



1 want to say goodbye to tinancial hassle nd try Quicken. 
Ifllnnoicompletelysausfiedlniay return k within 30 days 
lor a fuQ refund Quiclien Version 3 for IBM and coaqiatlbles. US. S39.93. 
iiKludcs tree shlppu^ by air California reskfents. please add sales ux 
For coupon orders, allow 10 days lor delivery (longer to Canada) 

Mr / Ms f Miss ' Mrs ' Dr (please circle) 

Name 


Address 

Ciry 

Suu 

Zip 

Daytime Phone ( 

_J 



Quicken Vrrsmn 3 lor IBM artd compatibles OSlA’disk OSlYdlsk 
Preterred payment method (check one) 

□ Check enclosed (ik> purchase orders or COD, please) 

□ Visa □ MasterCard □ American Express 

Card No Exp Date 


^Inturt 

340 Utuverstty Ave 
Palo Alio. CA 94 301 


Or. call: l-800-624-8742inUS 
and Canada for charge card orders 
Current Quicken users 
To upgrade, call the 800 number above 
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ZEDS 386 ^sterns 

"IbrOvetM 
Excellence” 


Complete ZEOS 20MHz *386 
System. 80MB SCSI Drive! 

Only $2995 

I6MHz systems ftom $2295! 

The standard by which others 
are measured! Featuring 64K 
CACHE (twice that of most com- 
petitors) providing Zero- Wait 
State performance vastly superior 
to page/ interleave memory 
schemes. Incredible Value. 

• High speed Zero- Wait64K read 
and write back SRAM CACHE. 
The fastest method krwwn. 

■ Genuine 32-bit Intel 80386- 
ZOMHzCPU. 

■ IMB of Zero- Wait DRAM 
Expandable to I6MB. 

■ Fast BOMB, 28ms SCSI 
Seagate Hard Drive. Teat/' 
1.2MB Floppy Drive. 

■ High speed HDD/ FDD SCSI 
Host Adaptor with Software. 

■ 14" High-Res Amber Display 
with Tilt/Swivel base. Genuine 
Hercules" brand graphics 
controller. 



Perfonnance Comporisons using PC lobs Benchmorit Series 
Releose4: 

80386 Rooting 
InstrvcHon Point Convtntionol 


Mil 

Cokukition 

Mentory 




ZEOS 386/16 Desktop 3 S6 

13.62 

0.58 

ZEOS 386/20 Desktop 2 87 

“b82 ' 

*038 

IBM PS/2 Model 7a-€61 4 08 

16 04 

0 75 

Compaq Deskpto 386/16 4 1? 

1547 

0.75 





■ BIOS and Video Shadow 
RAM plus EMS support. Soft- 
ware Included. 

■ 101 Key ZEOS Tactile/ Qick 
keyboard. 

• 2 High Speed Serial Ports plus 
one Parallel and one Game port. 

• 1-32, 6-16 and 1-8 bit slots. 

■ 80387 math coprocessor support. 

• Rugged ZEOS 5-bay case. 
Inctuding Security Lock and 
LED indicators. 

■ Irwludes ZEOS 24 Hour a Day 
Toll Free Technical Support and 
Customer Satisfaction package. 
Options Galore: Including 14' ' 
VGA, add only $495. And an in- 
credible selection of hard drives: 
SCSI, RLL, ESDI or MFM and 
virtually any other add-on you 
could want! 

Order Now Toll Free 

800-423-5891 

FAX Orders Dial: 612-633-D25 

In Minnesota Call: 612-633-4591 

MasterCard, VISA, ZCARD, COD 

Open 24 Hours a day, 365 Days a year. 


All {wices and specifications are subject to change without notice. Please call for current pricing and warranty details. ZEOS is a publicly traded company: MPLS/St. 1^1 Local OTC. 





“Out of 104 machines from 
58 companies. . . For overall 
excellence we selected ZEOS 
International’s 386-16 and 386-20? 
PC Magazine, May 30, 1989 

The Editors of PC Magazine 
came to this conclusion after in- 
vesting “25,000 hours of work by 
60 people testing and reviewing 104 
’386 PCs’.’ The review was thorough 
and their conclusion specific. Simply, 
that out of all the manufacturers in 
the world, ZEOS offers you the very 
best ’386 Value. 

In all areas, ZEOS machines 
are top performers. With uncom- 
promising attention to quality and 
detail throughout. Not only do 
ZEOS systems themselves afford 
you the very best Values in com- 
puting today, they’re backed up by 
the strongest after sales support 
in the industry. 

At ZEOS we feel that if a 
company believes in its products 
it should stand Rock Solid 
behind them. 

That’s why ZEOS offers Toll 



“Price is always a 
consideration. So are 
benchmark test results. 
But both factors can be 
deceiving, which is why 
we consider them in the 
context of other aspects 
that will make the differ- 
ence months and years 
down the road. Things like 
quality of construction, 
reliability, expandability, 
and ease of service!’ 

PC Magazine, On “What 
Makes an Editor’s Choice" 


Free Technical Support 24 
Hours a day, seven days a iveek, 
365 da^ a year! At ZEOS, we 
believe in standing by our cus- 
tomers whenever they need us. 

Then add our 30 Day 
Absolute Satisfaction Money 
Back Guarantee, One Full Year 
Limited Warranty and Express 
Parts Replacement Policy. You’ve 
got the best. 

And when you order your ZEOS 
’386 you can have your pick from 
the industry’s broadest selection of 
options. PisPC Magazine said, ZEOS 
offers “more options than even 
the most cwifiguration hungry hound 
could possibly need’.’ 

Qukity, Performance, Reliability 
and Support. Overall Excellence. 
That’s why ZEOS is PC Magazine’s 
#1 choice. And that’s why ZEOS is 
your best choice as well. & pick out 
that dream machine today and 
order it now with confidence. Your 
choice of ZEOS excellence is Guar- 
anteed. Older now by calling 
800423-5891. 


Complete Z5MHz ’386 
Vertical System. 80MB 
SCSI Drive! 

Only $3495 

Complete 33MHz systems 
only $4495! 

ZEOS 25MHz and 33MHz 
^386 systems are the fastest, 
most advanced available any- 
where. Government Computer 
Netvs calls the ZEOS '386-33 
"arguably the fastest MS-DOS 
and OS/2 micro in the world!' 
Review afier review these ZEOS 
systems are selected as the best 
price/performance buys. A power 
user’s dream! 

■ Ultra High speed Zero- Wait 
64K SRAM CACHE. 



■ 14” H^h-Res Amber Display 
with Tilt/Swivel Genuine 
Hercules* brand graphics 
controller. 

■ BIOS and Video Shadow RAM 
plus EMS support. 

■ ZEOS Tactile/Qick keyboard. 

■ 2 High Speed Serial Drris plus 
one Parallel and one Game port. 

■ 1-32, 6-16 and 1-8 bit slots. 

■ 80387 math coprocessor support. 

■ Includes ZEOS 24 Hour a Day 
Toll Free Technical Support. 

■ 6-bi^ Vertical case standard. 
Deduct $150 for desktop case. 

Many options available: Including 

14” VGA, add only $495. Plus a 

large selection of SCSI, RLL, ESDI 

or MFM hard drives and more. 

Order Now Toll Free 


■ Genuine 32 bit Intel '386-25 
or33MHzCPU. 


Performance Comporisons using PC Lobs Benchmorit Series 
Releose 4: 


800-423-5891 


• IMB of Zero-Wait DRAM 
Expandable to 16MB. 

• Fast 80MB, 28ms SCSI 
Seagate Hard Drive, TeacP 
1.2MB Floppy Drive. 

• High speed HDD/ FDD SCSI 
Host Adaptor with Software. 


aa38« Floatint 

InstrucHon Point Convontionol 

Mix CotaiioHon Motiwry 


ZEOS 386/25 Oetktop 

2 29 

8 37 

0 33 

ZEOS 386/33 Desktop 

167 

6 43 

0 27 

IBM PS/2 Model A 

2 27 

8.33 

060 

Compoq Oetkpro 386/25 

236 

0 59 

037 


01989 ZEOS Intmialianal. Ltd.. 530 5th Avenue. N.W.. St. I^l, MN 55112. AU product and company rtames are trademartu 
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FIVESTARCOMPUTERS. 

SMART PRICE. GUTSY PERFORMANCE. 
RISK-FREE SUPPORT. 

At FIVESTAR we are committed to providing the best overall consumer protection package available. 
That's why we include a full one year on-site GE Computer Service Contract, free shipping, a 30-day money- 
back guarantee, a lifetime toll-free customer support hotline and our promise of 100% customer .satisfaction. 

Price, perfonnance and customer support worthy of the FIVESTAR name. 


/7VESIMP 386/33/D 

• 64k CACHE .MEMORY 

• 4MH RAM (SO NS) 

• 1.2MB 5 1 4" DRIVi; 

• 1.44MB 3 \ 2" DR1\-E 

• I50MEC Ifiim ESDI DRIVK 

• Dibit Vr.A CARD 

• 14’’ MULTISYNC (800X600) 

• I PARALLEL & 

2 SERIAL PORTS 

• lOl-KEY REYBOARi; 

• MS-DOS Xt or 4.01 

ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS £tduikI) 

$5495 


nvESTAnmns 

• 32k CACHE MEMORY 

• 4MB RAM (HO NS) 

•U^MBSI 4 'DRI\'E 

• 1.44MB 3 1- 2" DRIVE 

• I50MEG Ifims ESDI DRIVE 

• IHbit VC.A CARD 

• 14" MULTISYNC (800X600) 

• 1 PARAIXEL& 

2 SERIAL PORTS 

• lOl-KEY KE’YBOARD 

• MS-DOS 3.3 or 4.01 

ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ffround) 

$4395 


AndUA 386/20 

• 32k CACHE MEMORY 

• 1MB R/\M (80 NS) 

• 1.2MB S 1 4"DRIVI': 

•I.44MB3 1 2' DRIVE 

• 80MEC 28m.s DRIVE 

• Dibit VCA CARD 

• 14" MULTISYNC (800X600) 

• 1 PARAI.LEL & 

2 SERIAL K)RTS 

• lOl-KEY KEVEOARD 
•MS-IXJS3.3or4.01 

ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 

$3195 


/VkEmff 386/16 

•1MB RAM (80 NS) 

•I1>MB5 1 4 - DRIVE 
•1.44MB 3 1 2"DRIV1-; 

• tiOMEC 2rms DRIVE 

• Dibit VGA CARD 

• 14" MULTISYNC (800X600) 

• 1 PARAIXEL & 

2 SERIAL I*ORTS 

• lOI-KEYKEVTiOAIO) 
•MS-IK)S3.3 or 4.01 

ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS ground) 

$2845 



nvESTAnmnn 

• 2MB RAM (80 NS) 

• BABY TOWER CASE 
•12MB 5 I 4" DRIVE 

• 1.44MB 3 1/2" DRIVE 

• 40MEG 28ins DRIVE 

• Ifibit VGA CARD 

• 14” MULTISYNC (800X600) 

• 1 PARAU.EL & 

2 SERIAL PORTS 

• lOl-KEY KEYBOARD 
•MS-DOS 3.3 or 4.01 


nvEHARimi 

• 1MB RAM (80 NS) 

• SMAIX FOOTPRINT CASE 
•IJiMB5 1/4" DRIVE 

• 1.44MB 3 1/2" DRIVE 

• 40MEG 28ms DRIVE 
•ItiWt VGA CARD 

• 14" MULTISYNC (800X600) 

• 1 PARAUEL & 

2 SERIAL PORTS 

• lOl-KEY KEYBOARD 
•MS-DOS 33 or 4.01 



ONE YEAR ON-SITE SERVICE ONE YEAR ON-SITE SERVICE 
FREE FREIGHT (UPS grtMind) FREE FREIGHT (UPS ground) 


$2295 


$2045 




FiynsTAn 

by Zodiac Technologies 

2100 North Greenville Avenue 
Richardson. TX 75081 


DIRECT _ 

800 - 752-5555 


COMPUTERS 


GB Computtr S»r¥ic9 
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m rtfBlei wl tndnuAk 
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First Looks 

Hands-on Reviews of the Latest Products 


First 486 Machines Offer 
Minicomputer Power 


pneviEW 

by John Dickinson 


Unless you've spent solitary 
time on a minicomputer, you 
haven't experienced anything 
like the new breed of 80486- 
bascd PCs. 

Intel's 80486 chip is the 
most clever and capable micro- 
processor yet developed for the 
legendary line of 80x86 chips, 
which have defined the IBM PC 
hardware standard. The 486 is 
more integrated and faster than 
any other CISC (complex in- 
struction set computer) micro- 
processor. It combines the capa- 
bilities of an enhanced 80386, 



equally fast 80387 math co- 
fmxessor companion, a sophis- 
ticated cache controller, and 8K 
of supporting static cache mem- 
ory. All of this power and more 
is built into the 1 ,180.235 tran- 
sistors housed in a piece of sili- 
con less than one square inch in 
size. 

The PCs built around the 486 
come in three basic designs. 
ALR was the first to announce a 
486'based PC. The company's 
PoweiCache/4 employs IBM's 
Micro Channel architecture 
(MCA) bus design. Hewlett- 
Packard then announced the 
Hewlett-Packard Vectra/486, a 
486 machine based on the Ex- 
tended Industry Standard Archi- 
tecture (EISA) bus design de- 
veloped by Compaq and the 
* ‘Gang of Nine. ’ ' ALR also has 
an EISA entry, the ALR Power- 
Cache/4e. Other companies are 
preparing to announce similar 
full-scale 486s — most based on 
the EISA bus — but only ALR 
and Hewlett-Packard had pre- 
production models of their 486- 




based PCs available for preview 
in this article. 

A thiid type of 486 machine 
is what might be called a modi- 
fied other platform design, or 
MOP. PC. In this type of ma- 
chine, one processor — typically 
an 80386 — is replaced with an 
80486 processor in an Industry 
Standard Architecture (ISA) or 
MCA design. Examples of this 
type of machine include the 
IBM Model 70-A2 1 with the 
optional IBM Power Platform, 
the Everex Step 486, and the 
ALR PowerRex with the op- 
tional 486 daughtercard in- 
CONTINUESONPAQEaS 


OS/21.2 

Gets 3-D facelift, High 
Performance File 
System 43 

Excel for OS/2 
Improves data 
consolidation and font 
capabilities 44 

The Complete 
Communicator 
Fax, modem, voice mail 
system, and scanner in 
one board 46 

Cumulus 386SX 

Gives CPR to brain- 
dead ATs 48 


Notebook-sized 
Compaq LTE and 
LTE/286 Set New 
Laptop Standard 


HANDS ON 

by Mitt Jones 


The HP Vectra/486’s memory design is based on a high-speed 
burst memory controller. 


You have good reason to cele- 
brate if you've resisted the al- 
lure of the notebook-sized lap- 
top this long. Compaq’s LTE 
and LTE/286 should be thought 
of not only as the only notebook 
laptops powerful enough to 
compete with full-sized porta- 
bles, but also as the only full- 
powered portables small 
enough to be taken everywhere 
you go. 

Though 1.9 inches thick — 
half an inch thicker than both 
the NEC UltraLite and the Ze- 
nith MinisPort — the LTE mod- 


els measure only 1 1 inches wide 
and 8.5 deep, a size truly de- 
serving of the notebook moni- 
ker. The differences between 
the LTE and the LTE/286 rest 
primarily with the choice of pro- 
cessor. Based on the 80C86, the 
$2,399 LTE runs at 4.77 and 
9.54 MHz. The $3,899 
LTE/286, based on the 80C286, 
runs at 8 and 12 MHz. External- c 
ly, and in most standard features i 
and options, the two machines g 
are identical. | 

Of the machines' many as- ? 
sets, the 3.5-inch floppy disk | 
drive and the optional hard disk | 
rank high on the list. Compaq's i 

CONTINUES ON PAGE 34 £ 
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secret is simple: the drives, 
which are positioned along the 
front edge of the machine, mea- 
sure only three-quarters of an 
inch high. Manufactured by 
Conner Peripherals, the down- 
sized hard disks boast a 1:1 in- 
terleave and an average random 
seek time of 29 milliseconds. 

Compaq offers a 20MB ver- 
sion of the disk for the LTE and 
20MB and 40MB versions for 
the more-powerful LTE/286. 
The 20MB version in our evalu- 
ation unit, an LTE/286, made 
an audible whirring noise, but 
the annoying grinding you often 
hear with laptop drives was 
mercifully absent. 

The LTE display, undoubt- 
edly the machines' second most 
valuable asset, measures slight- 
ly less than 9 inches diagonally 


and all of a quarter-inch thick. 
Jointly developed with Citizen, 
the screen uses supertwisted 
LCD panels with electrolumi- 
nescent (EL) backlighting. The 
technology is the same used in 
the UltraLite, and in both ma- 
chines it creates a wonderfully 
readable screen. The viewing 
area measures a comfortable 7 . 7 
inches wide by 3.7 inches high. 
As with its two notebook-sized 
rivals, the LTE supports CGA 
graphics with a resolution of 
640 by 200 and four shades of 
blue. 

Both the LTE and the 
LTE/286 come standard with 
640K RAM, and each makes 
room for additional memory via 
a small option card. The LTE 
will accommodate a 1MB mem- 
ory module, and the LTE/286 
will accept either a 1- or 2MB 
version. Both machines support 
LIM 4.0 using Compaq's ex- 
panded memory manager. 

A second option connector 
accommodates either a 2,400- 


BENCHMARK TESTS: 
COMPAQ LTE/286 


Although less than half the weight 
of the Compaq SLT/286. the LTE/ 
286 Is no lightweight performer; it 
doesn't eke comparable speeds 
out of the same 29'milliseoond 
20MB hard disk, but on our 
tests it did perform as 
well as or better than 
most of the 286- lo 


Relative Times 
(Compaq SLT/286 - 100) 




Performance Times 
(Tunes given in seconds) 


80286 Conven- 
Instruction tional 

Memory 


DOS DOS 
File Access File Access 


(Small 

Records) 


(Large 

Records) 


Compaq SLT/286 

6.04 

0.87 

63.81 

5.98 

Compaq LTE/286 

6.13 

0.94 

77.82 

8.15 




The 80286 Instruction Mix benchmark 
lest times a senes of tasks speollc to the 
80286 ch^}. Since this test shows how the 
CPU operates in the context ol the bus, 
processor, system memory, and 
motherboard architecture, a faster time 
means better overall computer 
performar>ce. 

The Conventional Memory benchmark 
test measures the read/wnte speed of the 
first 640K of memory Slower relative 
times can indicate the presence of 
memory wait states or memory chips rated 
at slower access speeds. 

The DOS File Access (Small Records) 
benchmark test limes disk throughput as a 


result of mechanical disk dnve speed, 
hard disk controller function, and bus 
speed The test is performed without 
software disk caching. Fast times are 
advantageous for programs that work 
with many short segments of data 

The DOS File Access (Large 
Records) benchmark test times disk 
throughput as a result of mechanical 
disk drive speed, hard disk controller 
function, and bus speed This test 
minimizes the effect of small hardware 
caches on disk subsystem 
performance ft is performed without 
software disk caching. Fast times are 
advantageous when large files are 
loaded. 



bit-per-second modem or an ad- 
ditional serial connector. A pan- 
el along the back of the machine 
conceals not only a standard- 
equipment serial port but also a 
parallel port, external storage 
module and CGA monitor con- 
nectors, and the connector for 
the optional numeric keypad. 

In a step that should endear 
the LTE/286 to the number 
crunchers among us, Compaq 
also managed to make room for 
an optional 12-MHz 80C287 
math coprocessor, though 
you’ll have to partially disas- 
semble the machine if you want 
to add it yourself. 

Items like modems, hard 
disks, and backlit screens can 
use a lot of energy, leaving one 
to wonder whether the LTE can 
survive independent of a power 
outlet long enough to crunch 
many numbers. Fortunately, the 
answer is an unqualified yes. 

Compaq rates the removable 
nickel-cadmium battery pack at 
3.5 hours, a figure that seems 
conservative from our tests. Our 
evaluation unit — loaded to the 
hilt with a 20MB hard disk, 
2,400-bps modem, math co- 
processor, and 2.6MB of 


RAM — allowed more than 4 
hours of mixed use before issu- 
ing its low-battery warning. Af- 
ter the warning, the battery still 
packed enough power to run the 
machine an additional 33 min- 
utes. 

Compaq's power-conserva- 
tion features undoubtedly help 
extend (he battery life. Auto- 
matic routines, which can be ad- 
justed or disabled via the setup 
program, place specific compo- 
nents or the machine as a whole 
in a standby, low-power mode 
after a set period of time. For 
example, in the default setting, 
the hard disk stops spinning af- 
ter 2 minutes of inactivity. 

If all system components re- 
main inactive for a set period of 
time — 10 minutes is the de- 
fault — the entire system goes 
into standby mode, reducing 
power consumption to about 
three-eighths the normal level. 
A Standby button, inset above 
the keyboard, allows you to 
bring the machine back to its 
normal operating condi- 
tions — without losing data, of 
course. The button also allows 
you to put the machine into 
CONTINUES ON PAGE 35 
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Standby mode manually. 

For those not averse to toting 
an additional 1 .5-pound battery 
pack, Compaq makes replacing 
the battery a breeze. The nickel- 
cadmium pack slides into a 
snap-shut compartment toward 
the rear of the left edge of the 
machine. An optional external 
quick charger can replenish the 
battery in about 1.5 hours. The 
standard-equipment AC adapt- 
er/charger weighs .9 pounds. 

Other options include both 
360K and 1 .2MB external flop- 
py disk drives, an automobile 
power adapter, an external 
DC2000 tape drive, and, of 
course, DOS 3.31 or 4.01, nei- 
ther of which comes standard. 
Perhaps the handiest option of 
all is the padded carrying bag, 
which makes room for the lap- 
top, a spare battery pack, the 
AC adapter, and miscellaneous 
briefcase items. A small, no- 
frills slipcover comes standard 
with each machine. 

About the only place where 
Compaq made obvious compro- 
mises is the keyboard. Though 
very good overall, with full- 
sized alphanumeric keys and a 
firm, dicky feel, the keyboard 
suffers from a couple of oddi- 
ties. The most bothersome is the 
layout of the arrow keys: the Up 
and Down Arrow keys, which 
are usually arranged one below 
the other between the Left and 
Right Arrow keys, are to the far 
right. You might eventually 
grow accustomed to this layout, 
but it will definitely take some 
time. 

Another minor complaint 
concerns the weight of the ma- 
chines. In their base configura- 
tions, the LTE and LTE/286 
weigh 6.2 pounds each. Add a 
hard disk and that figure jumps 
to 6.7 pounds. By the time you 
add a modem, coprocessor, and 
2MB of RAM, the machine 
weighs over 7.5 pounds, which 
is substantially heavier than the 
UltraLite’s 4.4 pounds. 

But this is still a minor com- 
plaint. If you can live with the 
UltraLite’s 2MB RAMdisk, go 
ahead. If you want a real hard 


disk and 3.5-inch floppy disk 
drive, the LTE is by far the 
smallest and lightest machine 
you’ll find. The optional carry- 
ing case, loaded with the ma- 
chine, an extra battery pack, the 
AC adapter, a phone cord, and a 
few thin manuals, weighs about 
13 pounds — light in contrast to 
other similarly equipped ma- 
chines. 

Of course, all the technology 
in the world doesn't do much for 
you if you can't afford it, and 
neither the LTE nor the 
LTE/2X6 come cheap. Add the 
20MB hard disk at $6(X). the 
2,400-bps modem at $449, and 
DOS 3.31 at $120. and you're 
up to $3,568 for the LTE and 
$5,068 for the LTE/286. 

If you don’t want to spend 
that kind of money, don’t go 
near one of these machines, be- 
cause you’ll be writing out a 
check before you know it. The 
Compaq LTE and LTE/286 are, 
without reservation, the most 
exciting and usable laptops on 
the market. ■ 


FACT FILE 


Compaq LTE 
Compaq LTE/286 

Compaq Computer Corp.. 

20555 SH 249, Houston, TX 
77269-2000; (713) 370-0670. 
List Price: LTE Model 1 . with 
640K RAM, 3.5-inch floppy disk 
drive, $2,399; LTE Model 20, 
with 20MB hard disk, $2,999; 
LTE'286 Model 1 , with 640K 
RAM, 3.5-inch floppy disk drive, 
$3,899; LTE/286 Model 20, 
with 20MB hard disk, $4,499; 
LTE/286 Model 40, with 40MB 
harddisk, $4,999; DOS 3.31, 
$120;DOS4.01,$150;MS 
OS/2 1.1, $340; carrying case, 
$89; additional battery pack, 
$129: external fast charger, 
$199; expanded memory board 
for LTE, $349; 1MB memory 
board for LTE/286, $699; 2MB 
memory board for LTE/286, 

$1 ,299; 80C287 math 
coprocessor for LTE/286, $799; 
2,400-bps Internal modem, 
$449; external numeric keypad. 
$119: automobile adapter, 

$129. 

In Short: Two revolutionary, 
notebook-sized laptops, each 
featuring a standard 3.5-inch 
floppy disk drive, room for an 
optional 20MB or 40MB hard 
disk, an excellent backlit 
screen, and a 3.5-hour 
removable battery pack. 
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stalled. (For more information, 
see the sidebar “486 Turbo 
Cards Come from Surprising 
Sources.’’) 

Obviously, these new full- 
scale 486 computers are not 
meant to be DOS-based ma- 
chines. They run DOS applica- 
tions, and they run them reason- 


ably fast — about 10 percent 
faster than a 33-MHz 386-based 
PC, according to the PC Labs 
benchmark tests. However, 
with prices ranging from 
$10,0(K) to just under $20,000 
for the Vectra/486, the spteed 
alone may not justify the high 
cost if all you’re going to do is 
run standard business applica- 
CONTINUESONPAGE36 


486 TURBO CARDS COME FROM 
SURPRISING SOURCES 


by John Dickinson 

Turbo cards that modify PCs 
and improve system perform- 
ance are nothing new. As far 
back as the Apple 11 days, 
Z80-based CP/M cards let 
those venerable machines run 
WordStar and other software 
packages made for Intel and 
Zilog processors. 

However, you're more 
likely to remember the more 
recent crop of 80286-ba.sed 
turbo cards that transform XTs 
into fast ATs, and the similar 
slew of 80386-powered cards 
that turn XTs and ATs into hot 
386-based PCs. 

Now 80486-based cards 
have hit the scene, transform- 
ing 286- and 386-based PCs 
into 486 machines. However, 
this new breed of turbo cards 
is different because the cards 
have been engineered as up- 
grades to existing PCs by the 
original designers, not by op- 
tion manufacturers. 

There are some surprising 
participants in the 486 turbo- 
card business. Standing out 
among this group of hot rod- 
ders is IBM. It turns out that 
IBM is expressing 486 com- 
patibility with its predecessors 
better than any of the other 
vendors in this market. 

The IBM PS/2 Model 70- 
A21 was originally designed 
with a processor deck that 
contained the 25-MHz 80386, 
the 82385 cache controller and 
supporting .static RAM cache, 
and a socket for the optional 
80387 math coprocessor. 
Those are the elements that 
make up the single-chip 80486 


solution, albeit with an 8K 
cache rather than the 64K 
cache housed on the processor 
deck of the original IBM PS/2 
Model 70-A21. 

IBM merely replaced the 
hardware on the processor 
deck with a 486 chip, renamed 
it the IBM Power Platform, 
and created a nice but expen- 
sive option for the Model 70- 
A2I . The $3,995 solution was 
so simple to build that IBM 
demonstrated the Power Plat- 
form in its hotel suite as Intel 
was announcing the 80486 at 
Spring Comdex. 

ALR’s solution is equally 
elegant and gives buyers of its 
PowerFlex a lot of room for 
processing growth. The 
PowerFlex begins life as a 
simple, 1 2. 5-MHz 80286 ma- 
chine priced at $1,495. How- 
ever, by installing the compa- 
ny’s $395 80386SX feature 
card, you can convert the ma- 
chine into an inexpensive SX 
solution. 

Then for $1,895 you can 
tuck an 80486-powered fea- 
ture card into the PowerFlex 
and have the least expensive 
486 on the market. It doesn’t 
perform nearly as well as 
ALR’s full-scale 486 line — 
largely because the memory 
accesses are multiplexed 
down to the 16-bit bandwidth 
of the ISA memory bus. Then 
again, it costs only one third as 
much as the full-scale models. 

Everex and AST have en- 
tered the race with 486-bear- 
ing cards that plug into the 386 
sockets on their 25- and 33- 

CONTINUESONPAGE36 
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BENCHMARK TESTS: 


25-MHz 486-BASED SYSTEMS 


Although these 486-basecl systems will run DOS 
applications, PC Labs benchmark tests indicate that they'll 
only run them about 10 percent faster than a 33-MHz 
80386-based PC. Unfortunately, the tests don't really 
reveal the power of these machines for running OS/2 
or Unix, because they show only how quickly the 486 e 
processes 1 6-bit data using 1 6-bit instructions. < 

Furthermore, the 486's internal 8K cache appears to ^ 
handle the test programs and data effectively, 
neutralizing the impact of ALR's external ^ p 

cache. Since the 486 systems don't employ 

disk subsystem technology that is ' 

radically different from their 33-MHz 
kin's, disk I/O isn't much better. On the ^ 
other hand, the ALR PowerCache/4e's 
use of a new video-memory caching 











chip from Tseng Laboratories yields 
the fastest video performance since 


Relative Times 

(IBM PS/2 Model 70-A21 (25 MHz) • 100) 


the Compaq Deskpro 386/33. 



DOS File 

DOS File 


80386 



Performance Times 

Instruction Conventional 

Access 

Access 

Direct to 

(Times given In seconds) 

Mix 

Memory 

(Small Records) (Large Records) Screen 

IBM PS/2 Model 70-A21 (25 MHz) 

2.19 

0.33 

72.34 

6.71 

6.53 

Compaq Deskpro 386/33 

1.67 

0.25 

52.27 

3.89 

0.99 

Hewlett-Packard Vectra/486 

1.52 

0.27 

49.30 

3.57 

4.50 

ALR PowerCache/4 

1.48 

0.28 

56.60 

3.57 

2.03 

ALR PowerCache/4e 

1.48 

0.27 

52.78 

3.96 

0.99 

The 80386 Instruction Mix benchmark 

The DOS File Access (Small 


minimizes the effect of small hardware 


test times a senes of tasks specific to the 
80386 chip. Since this test shows how 
the CPU operates in the context of the 
bus. processor, system memory, and 
mothertx>ard architecture, a (aster time 
means better overall computer 
performance. 

The Conventional Memory benchmark 
test measures the read/wnte speed of the 
first 640K of memory. Slower relative 
times can indicate the presence of 
memory wart states or memory chips 
rated at slower access speeds. 


Records) benchmark test times disk 
throughput as a result of mechanical 
disk drive speed, hard disk controller 
function, and bus speed. The test is 
performed without software disk 
caching. Fast times are advantageous 
tor programs that work with many short 
segments of data. 

The DOS Fife Access (Large 
Records) benchmark test times disk 
throughput as a result of mechanical 
disk drive speed, hard disk controller 
function, and bus speed. This test 


caches on disk subsystem performance. 
It is performed without software disk 
caching. Fast times are advantageous 
when targe files are loaded. 

The Direct to Screen benchmark test 
indicates the speed of the video adapter 
memory. Good scores indicate that 
information can get to the screen 
quickly, particularly for programs that 
avoid the computer's BIOS ar>d go 
directly to the screen. 
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lions like WordPerfect or Lotus 
1-2-3. 

Furthermore, the DOS test 
results indicate that these 486 
machines don’t perform as fast 
as Intel had promised the new 
processor would when it was in- 
troduced at Comdex last spring. 
Intel claimed the 80486 would 
perform two to four times faster 
than the 33-MHz version of the 
80386 announced at the same 
time. 

The discrepancy between 
promise and performance exists 
because these 486-based PCs 
are designed to utilize the capa- 
bilities of software packages 
more powerful than DOS. In 
fact, Intel product managers 
claim that optimal performance 
is achieved only when the 486 
chip runs in protected mode 
with unsegmented memory and 
32-bit instructions. Engineers at 
both ALR and Hewlett-Packard 
agree in principle with this 
statement but aren’t yet ready to 
proclaim that the 486 will reach 
Intel’s optimistic goals. 

The PCs designed around 
the 486 are clearly aimed at tak- 
ing advantage of software po- 
tential. That becomes obvious 
when you look inside these ma- 
chines and find that they can ad- 
dress great amounts of real, 
physical memory. The ALR 
PoweiCache/4 and the HP Vec- 


tra/486 can handle up to 64MB 
of RAM, while the ALR Power- 
Cache/4e can handle up to 
128MB of RAM. DOS applica- 
tions just get lost in there, and so 
do OS/2, Presentation Manag- 


er, and all the OS/2 applications 
you might want to run on these 
machines. 

What differentiates the 486- 
based machines we have re- 
viewed here? In addition to 
clever memory cache designs, 
ALR has added its latest write- 
back design to the 486s’ internal 
8K cache in both of its new ma- 
chines. The logic for the cache 
is housed in an ALR-designed 
ASIC (application-specific inte- 
grated circuit) rather than in dis- 
crete gate arrays. The Power- 
Cache/4 and PowerCache/4e 
each have 128K of static RAM 
in their caches. This means that 
a pair of the new ASICs must 
operate on 64K each in inter- 
leaved mode. 

The engineers at ALR claim 
that the new ASICs take full ad- 
vantage of the 486s’ 128-bit 
burst mode memory access, in 
which the processor accesses 
memory 128 bits at a time (ver- 
sus the 386’s 32-bit memory ac- 


cesses). That’s difficult to mea- 
sure with the PC Labs 
benchmark tests. The programs 
and data for our benchmark tests 
appear to be managed effective- 
ly by the 486s’ internal 8K 
cache, so the impact of ALR’s 
cache is neutralized. Both ALR 
machines produce similar per- 
formance results, which is not 
surprising since there is nothing 
in our tests to differentiate bus 
designs. 

One difference does become 
apparent in video performance. 
Both the ALR PowerCache/4 
and PowerCache/4e machines 
come with VGA cards installed. 
Unlike IBM, ALR chose to 
make its 16-bit VGA card sit in 
the video slot of the MCA bus 
rather than embed it permanent- 
ly in the system board. And all 
VGA cards are not created 
equal. The MCA machine’s 
card is powered by Chips and 
Technologies’ 82C452, consid- 

CONTINUES ON PAGE 38 
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MHz machines. While the up- 
graded Everex machines have 
a brand new name — Everex 
Step 486 — AST offers its 486 
card, the FASTboard 486/25, 
as an option for its Premium 
line of computers. For the 
AST Premium 386SX, the 
FASTboard costs $6,395; for 
the Premium 386/25. the 
board costs $3,695; and for 
the Premium 386/33, it costs 


$2,995. Both the AST and 
Everex boards use full 32-bit 
memory, and the Everex per- 
forms most of the PC Labs 
benchmark tests as well as the 
ALR and Hewlett-Packard 
486 machines tested in our 
preview article. 

Should you buy one of 
these? If you want a 486 status 
symbol for your desk, go for 
it. But if you want a network 
server, buy the real thing. ■ 
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■ Scalable fonts on-the-fly in WordPerfect. 


GLYPHIX BUSINESS SERIES 


Tap the Full Power 
of WordPerfect on 
your LaserJet. 


Activate all of the font options in your WordPerfect font 
menu in minutes, with Glyphix fonts. They install automatically 
and couldn’t be easier to use. Just enter the fonts menu (Ctrl-F8), 
select a base font, any type effect (bold, italic, small caps, etc.) 
and a point size from 3 to 120-. and print. You can even use 
special effects like reverse and outline. And you don’t need to 
buy additional printer memory or learn anything new. 

Order any Glyphix font set before December 31, 1989 and 
we’ll give you Glyphix Zingbats, an entire font of scalable icons, 
symbols and graphic elements as a free bonus. Zingbats include 





and more, and they’ll add zing to all of your documents. 


UVE REVIEWS EOt SLYMU ■ “... onlike anything else on the market- except possibly 
PostScript., produces remarkably fine type at amazing speeds.” PC Magazine, jiEne 13, 1989 
■ oners a combination of features and performance that is unavailable elsewhere. 
Like PostScript Glyphix generates fonts from outlines, on the fly, and sends them to the 
printer as they are needed. The Glyphix system’s Installation procedure is a snap: just 
put the appropriate floppy disk in mve a: and type INSTALL You're asked a few iraes- 
tions about printer port and directories, and then everything happens automatically.” 
Computer Buyers Guide and Handbook ■ MR USERS MREE ■ "Your approach to font genera- 
tion is the right one-better than Bitstream, MoreFonts, Trionnm, you name it” Christopher 
Sarson, Blue Penguin Productions, Inc ■ “I’ve now been using GLYPHIX 3.0 with WordPerfect 
3.0 ~ I couldn’t be happier with the quality, ease of use, and, most of all, printed output of 
this product” Claude Qirle, Beverly, Massachusetts. ■‘Tam using WordPerfect 5.0 and was 
using Bitstream Fonts. I carefnUy removed my Bitstream to make room for Glyphix, 
thinking that if it did not work out I could go back to the Bitstream. But I will not go 
back.” Lome Bowerman, R&L MicroServices Inc. ■ “As a WordPerfect certified instructor, I 
feel that all my students should know about your program and I make a point to mention 
it ” Don Williams, Computer Learning Centers of America. ■ 
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ered to be one of the faster VGA 
chips around. But the EISA ma- 
chine’s card uses a new proto- 
type chip from Tseng Laborato- 
ries that includes a memory 
cache for its video memory. The 
PC Labs benchmark test results 
show that this machine yields 
the fastest video performance 
since the breathtaking Compaq 
Deskpro 386/33. 

Adhering to the company 
formula, the ALR Power- 
Cache/4e packs high perform- 
ance in a small-footprint desk- 
top design; both machines are 




Applied Logic Research. 9401 
Jeronimo. Irvine, CA 92718; 
(714)581-6770. 

ALR PowerCache/4 
Ust Price: Model 130 
(desktop) with 2MB RAM. 

1 .44MB 3.5-inch floppy disk 
drive, 1 30MB ESDI hard disk. 
VGA adapter. $9,990; Model 
1 50 (tower) with 2MB RAM, 

1 .44MB 3.^inch floppy disk 
drive, 1 50MB ESDI hard disk. 
VGA adapter, $1 1 ,490; Model 
340H with 2MB RAM, 1 .44MB 
3.5-inch floppy disk drive, 
340MB ESDI hard disk. VGA 
adapter, $14,490; Model 650H 
with 2MB RAM, 1.44MB 3.5- 
inch floppy disk drive, 650MB 
ESDI hard disk. VGA adapter. 
$16,490. 
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ALR PowerCache/4e 
List Price; Model 150 (tower) 
with 2MB RAM, 1.2 MB 5.25- 
inch floppy disk drive. 1 50MB 
ESDI hard disk, VGA adapter, 
$1 2,995; Model 340H with 2MB 
RAM, 1 .2MB 5,25-inch floppy 
disk drive. 340MB ESDI hard 
disk, VGA adapter. $1 5,995; 
Model 650H with 2MB RAM. 

1 .2MB 5.25-inch floppy disk 
drive. 650MB ESDI hard disk. 
VGA adapter, $17,995. 

In Short: The 486-based 
PowerCache.'4 (MCA) and 
PowerCache/4e (EISA) 
support the largest static RAM 
cache in the industry. The 
PowerCache. 4e sports the 
fastest video performance 
since the Compaq Deskpro 
386/33. 
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also available in tower cabinets, 
with a base hard disk mounted 
on a swinging door and enough 
half-height I/O slots to bring a 
smile to just about any network 
manager’s face. Both PCs come 
with a minimum of 2MB of 
RAM, a floppy disk drive 
(1.2MB 5.25-inch or 1.44MB 
3.5-inch), and the ability to ac- 
commodate 150MB to 650MB 
harddisks. 

A small but pleasing touch 
on the PoweiCache/4e is a pair 
of ISA slots — one 8-bit and one 
16-bit — alongside the six EISA 
slots. Their purpose is to house 
an expansion card if the card 
won’t work in the new EISA en- 
vironment. A more important 
feature is the built-in socket for 
Weitek’s new 81487 math co- 
processor. 

What distinguishes the HP 
Vectra/486 EISA machine from 
ALR’s is the former’s lack of a 
cache. Hewlett-Packard’s 
memory design is based on a 
high-speed burst memory con- 
troller that interleaves 80-nano- 
second RAM four ways, 32 bits 
at a time. At 25 MHz, according 
to both Intel and HP engineers, 
this design will achieve the 
same performance as a cached 
design. However, Hewlett- 


Packard engineers are now 
working on a large-scale exter- 
nal cache design for the 33- 
MHz 486 expected next year, 
and there’s plenty of room on 
the system board to accommo- 
date it. 

Housed in the same cabinet 
are the 486 processor, bus, and 
memory controllers, which sit 
on a system board at the base of 
the tower. The bus itself runs up 
the side of the unit and contains 
eight EISA expansion slots. 
Hard disk configurations can 
range from 84MB to a maxi- 
mum of 670MB, and total stor- 
age can be as much as 1 .3 giga- 
bytes. The Vectra/486 also 
includes a newly designed HP 
ESDI controller containing its 
own 64K RAM cache for disk 
operations. 

Like the ALR machines, the 
floor-standing Vectra/486 
comes with a minimum of 2MB 
of RAM, one 5.25-inch 1 .2MB 
floppy disk drive, one parallel 
and two serial ports, disk-cach- 
ing software, and memory- 
management software. You can 
upgrade the machine’s RAM by 
adding 1MB, 4MB, or 8MB 
SIMM packs directly to the sys- 
tem board. 

The general performance 



Hewlett-Packard Vectra/486 
Hewlett-Packard Co.. 

Customer Information Center, 
19310 Pruneridge Ave. , 

Cupertino, CA 95014; (800) 
752-0900. 

List Price: Model 1 50 with 
2MB RAM, 1.2MB 5.25-inch 
floppy disk drive, 1 52MB hard 
disk drive, $1 3,999 : Model 330 
with 2MB RAM, 1 .2MB 5.25- 
inch floppy disk drive. 330MB 
hard disk. $16,999; Model 670 
with 2MB RAM, 1.2MB 5.25- 
inch floppy disk drive, 670MB 
hard disk, $19,999. 

In Short: A 486-based EISA 
machine that makes use of a 
high-speed burst memory 
controller rather than cache 
memory. The ESDI disk 
controller gives the Hewlett- 
Packard Vectra/486 an edge 
over the competition. 
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level of the HP Vectra/486 is 
roughly the same as that of the 
two ALR machines. The PC 
Labs benchmark tests reveal 
only what the 486 processor will 
do while processing 16-bit data 
using 16-bit instructions and 
cannot differentiate between 
bus or memory designs. The 
Vectra/486’s disk controller 
shows some advantage over the 
competition, and Hewlett-Pack- 
ard states that production ver- 
sions of the new card will be 
user-adjustable, so that you can 
optimize performance for your 
applications. By the time this 
review appears, Hewlett-Pack- 
ard should have a new, high- 
performance VGA card avail- 
able for the Vectra/486. 

If you were expecting the 
new breed of 486-based PCs to 
be the next great answer to 
spreadsheet performance, save 
your money. Given the fact that 
the PC Labs benchmark tests 
clock them at only 10 percent 
faster than 33-MHz 38^based 
machines that cost half as much, 
you’re probably better off witha 
high-performance 386. On the 
other hand, if you need a file 
server with the best future po- 
tential, or if you simply must 
have the latest PC technology 
on your desk, then rush right out 
and buy one of these 486s. Just 
don’t waste time running DOS 
applications. ■ 


The ALR Power- 
Cache/4 supports 
the largest static 
RAM cache in the 
industry. 
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^"Above the competition in technology and value’^ 


99,09S 

Ultra Turbo 10 640 PSC includes all 
of the features described at right 
under photo PLUS: 

• 477/10 MHz Motherboard 

• Intel 8088-1 CPU 

• 8087-1 Socket 

• 640K 120NS RAM 

• Two 5.25' 360K Floppy Drives 

• Dual Floppy Controller 

• Mono Graphics Card 

• 720 X 348 Amber Monitor 

• 150 Watt Power Supply 

• Serial, Parallel & Game Ports 

• Real time clock 

• 8 Expansion Slots 

• IBM* Compatible 



unm i 






OPTIONS: 

MONO 

EGA 

VGA 

2 Floppy Drives 

$1095 

$1495 

$1575 

20MB 65MLS 

1285 

1685 

1765 

30MB65MLS 

1315 

1715 

1795 

60MB 28MLS 

1495 

1895 

1975 


Compare our prices and features to other package offers. know you'll 

agree the Ultra-Advantage’'^ is the most complete package available— 
at the most competitive price. Don't settle for less! All Ultra-Advantage"^ 
packages are IBM* compatible and include these features: 

• SEIKOSHA SP 1600 Dot • Pf S: first Choice • MS-DOS 4m w/CW Basic 

Matrix-Printer Featuring: Integrated software with • 1.000 S he e ts Micro Perf 

160 CPS dra(t/40 CPS Word Processing, 20 lb. Continuous Feed 

NLQ parallel interlace, Graphics, Spreadsheet Paper 

auto sheet load, tractor and Database programs • 10 DS/DD Sony Diskettes 

feed and 23 K standard • Genius Mouse with • 6 Foot Printer Cable 

buffer Or. Halo ill Software • UL listed Surge Protector 


Ultra 286-10 includes all of the 
features described at left under 
photo PLUS: 

• 6/IOMHz Motherboard 
•Intel 80286 CPU 

• 512K 100NS RAM exp. to IMB 

• 117 Norton SI 

• S7225 20MB 65MLS Hard Drive 

• 5.25' 1.2MB Floppy Drive 
•HDD/FDD Controller 1:1 

• Mono Graphics Card 

• 720 X 348 Amber Monitor 

• 200 Watt Power Supply 

• 0 Wait State 

• Serial, Parallel & Game Ports 
•Real time clock 

•8 Expansion Slots 

• Enhanced 101 Key Keyboard 

• IBM* Compatible 

OPTIONS; MONO EGA VGA 

20MB65MLS S1595 $1995 $2075 

40MB 28MLS 1795 2195 2275 

80MB 28MLS 2005 2405 2485 

120MB 28MLS 2136 2536 2616 

12 MHz Wrsion Add $99 


Call Toll Free 1-800-435-2266 Corporate ♦ l/faiversittf ♦ ^averment « Small Business 





• Intel 80266 CPU 

• Math Coprocessor Socket 

• Choice of t2T 1.2MB or 35' 1A4MB Floppy 
Drive 

• HDD/FDD Controller 1:1 

• 200 M^tt Powr Supply 

• Norton S1 117 

• OWait Slate 

• Serial, Parallel & Came Ports 

• 8 Expansion Slots: 6-16 Bit & 24 Bit 

• Enhanced 101 Key Keyboard 

• PFS: First Choice Int^rated Software 

• IBM* Compatible 


OPTIONS: MONO 


EGA 


VGA 


One 1.2MB S1OO0 S140B S1480 

20MB 65MS 1227 1627 1707 

30M86SMS 1267 1667 1747 

40MB 2BMS 1427 1827 1907 

eOMB28MS 1607 2007 2067 

120MB 28MS 1740 2148 2228 

12 MHz Wrsion (80 NS RAM) Add S99 
16MHz Version wfOne MB Add S375 


• Intel 80386-20 Double Sigma CPU 

• Math Coprocessor Socket 

• Choice of SOT 1.2MB or 35* 1.44 MB Floppy 
Drive 

• HDD'FDD Controller 1:1 

• LED Power and Turbo Indicators 

• 200Wktt Power Supply 

• Norton SI 23X) 

• 1 Parallel and 2 Serial forts 

• Sixteen level Interrupt 

• Snen Channel DMA nr Disk artd Special I/O 

• 8 Expansion Slots: 2-32 Bit, 5-16 Bit & 1-8 Bit 

• Enhanced 101 Key Keyboard 

• PFS: First Choice Integrated Software 

• IBM* Compatible 


OPTIONS; MONO 


EGA 


VGA 


One Floppy 
40MB 28MS 
80MB 28MS 
120MB 28MS 


S1988 S2388 S2468 
2407 2807 2867 
2587 2907 3067 
2728 3128 3208 


• e0386-2SMHz Intel Double Sigma CPU 

• 80387 Co-Processor Socket 

• 3W Weitek Co-Processor Socket 

• Choice of 5.2r 1.2M8 or 35* 1.44MB Floppy 

• HDD/FDO Controller 1:1 

• 200 VWtt foMer Supply 

• 64KB Dir. Mapped 25NS SRAM Cache Memory 

• Write Back Cache Design 

• Norton SI 310 

• landmark Speed Test 435MHz V0.99 

• MIPS SI 62 

• 1 Parallel and 2 Serial forts 

• Sixteen-Level Interrupt 

• Sewn Channel DMA tor Disk and Special I/O 

• 8 Expansion Slots; 1-32 Bit, 6-16 Bit & 1-8 Bit 

• On Board Battery Backup 

• Enhanced 101 Key Keyboard 

• PFS: First Choice Integrated Software 

• IBM* Compatible 

OPTIONS: MONO EGA VGA 

One Floppy $2598 $2998 $3078 

40MB 28MS 3027 3427 3507 

80MB 28MS 3227 3627 3707 

120M8 28MS 3338 3738 3818 


• 8/33MHZ Motherboard • 

• IMB 32 Bn SONS RAM 

• 80386-33MHZ Intel Double Sigma CPU 

• 8038^33 Co-Processor Socket 

• 1167/3167 Weitek Co-Processor Socket 

• Choice of 5.25' 1.2MB or 35* 1A4M8 Floppy 
Drive 

• HDD/FDD Controller 1:1 

• 200 Watt Power Supply 

• 32K 35NS Static RAM Cache 

• Direct Map or 2 Way Associative Cache 

• Norton SI 40.1 

• Landmark Speed Test 587 MHz 

• MIPS SI 7798 

• Phoenix BIOS 


• Relocatible Video & System BIOS to RAM 

• EMS Memory Manager 

• Enhanced 101 Key Keyboard 

• PFS; First Choice Integrated Software 

• IBM* Compatible 

OPTIONS: MONO EGA VGA 

One Floppy $3598 $3998 $4078 

40MB 2BMS 4027 4427 4507 

80MB 28MS 4227 4627 4707 

130MB 28MS 4338 4738 4818 


Corporate Showroom 11988 Dorsett Road, 
Maryland Heights, Missouri 63043, 314-991-1988, 
FAX: 314-991-0437 Oistrjbution-2600 N. 
Broadway, St. Louis, Missouri 63102, 314021-4999 
Information and Missouri orders call 
314-991-1988. Customer freight and handling 
FO.B. St. Louis, Ma Non cr^it card orders 
shipped UPS COD. Prices subject to change. 
Minimum order $25. 


• All systems include 1 Year Warranty 

• If you are not 100X satisfied with your purchase, return it to us within 30 days 
and we will refund your money.* 

• EXTENDED WARRANTY and ON-SITE SERVICE now available. Please call for 
details. 

• ULTRA-COMP* carries a complete selection of peripherals; including 
modems, drives, monitors, keyboards, cables, I/O cards and printers. Call or 
write for FREE catalog. 


Some systems photographed with oplionzl exirzs 
*Sub|eci to 1S\ Restock Fee 
(BM. IBM PC XT, & IBM PC AT jre trzdcmzrks of 
Iniernziionzl Business Machines. 
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V ' Some point'mg devices 

feel quite alien. 





Not every kind of pointing device fits your kind of hand. 



When we put our minds to 

designing the next generation of 

pointing devices, we started y 

with our hands. It turns out that 

thumbs have over twice the muscle and agility of 

other fingers-which only go up and down. 

We tested dozens of prototypes. None beat the 
body you see before you. A trim 4.25" x 5.25" fully 
equipped with a low-inertia, lightweight ball (placed 
under the thumb), three buttons 
I under the fingers), and room hBotGHA 
to rest the hand. 


TrackMan js built 
the way you are. 


TrackMan is smart, too: 

adjustable from 50 to over J 

15,000 d.p.i.resolu- 
tion (default at 500): 
on-the-fly ballistic driven lots of built-in 
menus to speed up popular keyboard based 

J applications. Even a shell for Lotus 1-2-3'.' 

Simple to install, this stationary mouse is 
compatible with all other top-selling mice. 

^ i TrackMan is guaranteed to work with any 

application on a 256K IBM (or compatible) 
personal computer. Price? 5139) complete 
with Satisfaction Guarantee, and 7-Days- 
A -Week Product Support. 

For further information call: 

■ 800-231-7717 

In California: (800) 552-8885 
In Canada: (4151 795-8500 
In Europe: ++4I-2I-869-9656 
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“The card's price, its range of display modes, and its video 
capability make it quite a bargain.” 

Compute! 

. . VGA-TV will provide an important link to the NTSC 
world.” 

MicroCad News 

VGA-TV is a 100% register and BIOS compatible VGA card that 
outputs a broadcast quality NTSC composite (or RGB) signal to 
a TV through an RCA jack on the board . Fully compatible 
with previous graphics standards, VGA-TV is priced at only 
$699, and fully backed by Willow's 3-year warranty and toll-free 
technical support. 


Now you can connect 
your PC and TV and see 
your favorite software 
programs on the big 
screen. Only VGA-TV 
gives you both a Super- 
VGA card and the 
proven video connection exciting these industry experts: 


“Product of tie Week: VGA-TV. . . a very useful 
I product . . . that gives users the option of showing 
their VGA presentations on a regular TV or tap- 
ing VGA presentations using a VCR.” 


Join Dvorak 

“Until recently yon were out of Inck if yon wanted to see yonr 
PC programs on video. Willow Peripherals now offers the 
VGA-TV card . . . that puts out a broadcast-quality NTSC RS170 
composite video signal.” 


PC Magazine 


For more information, call 1-800-444-1585 


Willow Peripherals, 190 Mllow Ave. 
Bronx, NY 10454 
Phone: (218) 402-0010 or 
Fax:(218)408-9603 


COMDEX 
BOOTH 
89118 I 



VGA Boards That Do More Than VGA. 




I 


Willow Peripherals iau division of ABVEleotroDios, Ltd. VQA-TV ia u tndemArk of Willow Peripberala. Madeia the V8A. C Willow Peripberala, 1989. 
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First Looks 


OS/2 1.2 Offers New File 
System, Enhanced Shell 


HANDS ON 

by Charles PeUold 


While users wait for more appli- 
cations before considering 
OS/2, IBM and Microsoft con- 
tinue adding enhancements to 
the operating system. OS/2 1.2 
(released by IBM in September 
and expected from other manu- 
facturers in the next three to six 
months) has a new file system, a 
new Presentation Manager 
shell, new PM utility programs, 
and even a 3-D facelift. 

The big news is the High 
Performance File System 
(HPFS), which is designed for 
fast and efficient storage on 
large disk volumes. HPFS sup- 
ports long free-form filenames 
and lays the foundation for an 
Object Oriented File System 
(OOFS ) expected in a forthcom- 
ing release of OS/2. 

HPFS is intended as a re- 
placement for the FAT (File Al- 
location Table) file system orig- 


inally designed by Bill Gates for 
Microsoft Disk BASIC way 
back in 1977. The FAT file sys- 
tem has been supported in all 
versions of DOS and OS/2. 
While it’s fine for floppy disks, 
FAT has never been quite ade- 
quate for hard disks. For a long 
time, the FAT system could not 
accommodate hard disk vol- 


umes greater than 32MB . More- 
over, FAT filenames are limit- 
ed, allowing only an eight- 
character name and a three- 
character extension. 

HPFS supports disk volumes 
up to 2 terabytes (2 trillion 
bytes) and files up to 2 giga- 
bytes (2 billion bytes). HPFS 
filenames may be 254 charac- 
ters long (with the limitation 
that the combined directory path 
and filename, excluding the 
first backslash, is limited to 256 
characters). The filenames may 
contain any number of periods 
and even spaces. HPFS also 
supports extended attributes, 
which are text or binary data at- 
tached to a file using keywords 
similar to environment strings. 
This facility is expected to be 
important in a future Object Ori- 
ented File System layer on top 
of HPFS. In addition. HPFS is 
more space-e^icient than FAT 
in storing small files, faster in 
finding free disk space, and 


much less inclined to fragment 
large files. 

OS/2 1.2 continues to sup- 
port the FAT file system, of 
course. You can format hard 
disk partitions for either HPFS 
or FAT. Floppy disks are al- 
ways formatted with the FAT 
file system and thus may still be 
used to transfer files among 


OS/2 and DOS machines. Exist- 
ing OS/2 programs (and DOS 
programs that are run in the 
OS/2 DOS Compatibility 
Mode) can use files on an HPFS 
drive, but only if the filenames 
follow the old FAT convention. 
New OS/2 programs can use 
larger filenames. No version of 
DOS can recognize or use an 
HPFS partition. 

HPFS takes full advantage 
of the new Installable File Sys- 
tem (IFS) facility in OS/2. OS/2 
1 .2 can effectively support vari- 
ous file systems through load- 
able files ^at are similar in con- 
cept to device drivers. In the 
future. OS/2 installable file sys- 
tems may also include support 
for CD-ROM or the Unix file 
system. 

OS/2 1 .2 also includes a re- 
vamped Presentation Manager 
shell that makes greater use of 
icons and allows more direct 
manipulation of objects. While 
the new Presentation Manager 
shell is certainly an improve- 
ment over the OS/2 1 . 1 shell, it 
is still not idea). Printer configu- 
ration has been moved from the 
Control Panel to the Print Man- 
ager. but it hasn’t been simpli- 
fied very much. 

Several new Presentation 
Manager utility programs are 
included in 
OS/2 1.2: a 
text editor; a 
PM version 
of FDISK; 
three pro- 
grams for con- 
verting, dis- 
playing, and 
printing PM 
graphics me- 
tafiles; and an 
on-line refer- 
ence for all of 
the OS/2 com- 
mand-line 
programs. 
The detailed 
reference for 
these com- 
mands has been removed from the 
OS/2 instruction manuals. 

OS/2 1 .2 also supports a dual- 
boot option to allow either OS/2 or 
[X)S to be booted from the hard 
disk. This is the first time IBM has 
included dual boot in OS/2. Dual 
boot is automatically added during 
the installation of OS/2 if the first 
hard disk partition contains a ver- 


FACT FILE 


IBM OS/2 Standard 
Edition 1.2 

Contact your authorized IBM 
dealer. 

Uat Price: S340; upgrade from 
DOS 3.x or 4.0, $2SS; upgrade 
from OS/21.0ort.1. $100. 
Requires: IBM PC AT. PC-XT 
Model 286. or PS/2 with 286 or 
386 miaoprocessor; 2MB 
memory; graphics video 
adapter and display. 

In Short: OS/2 1 .2 has a new 
file system, a revamped 
Presentation Manager shell, 
and a new 3-D look. The file 
system seems hot, the 3-D 
effect is pleasant, but the 
shell— as usual— needs work. 
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sion of DOS and you don’t refor- 
mat the partition. However, im- 
provements in the DOS 
Compatil^ty Mode make booting 
DOS less necessary. DOS C(hi> 
patibility Mode gives DOS pro- 
grams over 512K memory out of 
640K. Some earlier problems 
(such as the inability to use a 
mouse in DOS graphics programs 
that use VGA) have fortunately 
been corrected. 

OS/2 1 .2 contains graphics 
printer drivers for all IBM printers, 
all IBM and Hewletl-Packard in- 
ters. Epson 9- and 24-pin dot ma- 
trix printers, aixl 33 different Post- 
Script printers and typesetters. The 
only glaring omission (which 
shoidd be remedied by the time 
you read this) is a missing driver 
for the Hewlett-Packard LaserJet 
series. 

The Piesentaticm Manager has 
also received a facelift of sorts. 
The push buttons, scroll bars, aixl 
icons rK>w have a 3-D or ’’chis- 
eled” design similar to that in 
OSF/Motif (the Unix PM-Iook- 
alike) and the NeXT machine. Ex- 
isting I^ programs will use these 
restyled buttons and scroll bars 
autonatically when running uixler 
OS/21.2. 

The next verskxi of the operat- 
ing system is expected to be OS/2 
2.0, and is due to be released 
sometime in 1990. OS/2 2.0 
will use the 386 microprocessor to 
give applications access to a flat 
32-bit (4-gigabyte) address space 
and to multitask multiple DOS 
sessions. ■ 
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First Looks 


Excel for OS/2 Adds New 
Consolidation Feature, 
Improves Font Handling 


HANDS ON 

by Craig Stinson 


The Presentation Manager ver- 
sion of Excel, Microsoft Excel 
for OS/2, is basically the same 
gorgeously graphical spread- 
sheet that 1 0 to 1 S percent of the 
market already knows and ad- 
mires. But Excel for OS/2 offers 
significantly broader font-han- 
dling capabilities, a new com- 
mand. and a handful of im- 
provements bestowed upon it by 
OS/2. 

The new command. Data 
Consolidate, is designed to sim- 
plify the consolidation of data 
from source worksheets that are 
not identical. To use the com- 
mand. select a destination area 
on the consolidation worksheet, 
point to each source range in the 
dialog box that you want to con- 
solidate, select the function you 
want Excel to perform, and hit 
the OK button. Excel will con- 
solidate cells in the correspond- 
ing positions of each source 
range, depositing the result (as a 
constant) in the destination 
range. 

When positional consolida- 
tion is not necessary, you can 
consolidate only those cells that 
share common headings. Thus, 
if some of your source work- 
sheets have the months arranged 
in consecutive columns, while 
others are broken up by aver- 
ages or quarterly totais, you can 
use the Top Row checkbox (or 
the Left Column checkbox, or 
both) to avoid the misery of re- 
structuring your worksheets. 

Data Consolidate is a wel- 
come enhancement, but it has 
one serious shortcoming. Be- 
cause it generates constants on 
the destination worksheet in- 
stead of file-linking formulas, 
it's effective only when used af- 
ter all source data is in place. 
And it leaves no built-in audit 
trail; users will have to create 
cell notes or some other form of 
documentation to indicate the 


source of the numbers. A file- 
linking variant of Data Consoli- 
date would be a more persuasive 
counter to the three-dimension- 
al capabilities of Lotus J-2~3. 
Release 3.0. 

In the font department. Ex- 
cel for OS/2 allows you to mix a 
maximum of 256 fonts on a giv- 
en worksheet: in the Windows 
version, you get only four. You 
can pick from the font repertoire 
of your current printer or from 
the set of screen fonts installed 
on your system. 

Two major improvements 
arc results of OS/2. With Excel 
for OS/2, you'll avoid the irri- 
tating slowdowns that are com- 
monplace under Windows. The 
absence of a 640K barrier and 
the presence of disk-based vir- 
tual memory take the fear out of 
building gigantic worksheets or 
opening a multitude of ordinary 
ones. Between them, the Win- 


dows and PM versions of Excel 
come with more than 40 sample 
worksheets, charts, and macro 
sheets: 1 loaded them all into the 
PM version without straining 
the system in any apparent way. 

The High Performance File 
System (HPFS), optional in 
OS/2 1.2. lets you create de- 
scriptive filenames and gives 
you improved I/O performance. 
Even without HPf% (I used the 
standard FAT system for this re- 
view), Excel for OS/2 turned in 
better file-saving and file-load- 
ing times than the Windows ver- 
sion. (On memory-bound 
benchmarks, the two versions 
performed identically.) 

Should you move from the 
Windows version of Excel to the 
PM version? Sure, if you need 
immediate relief from the mem- 
ory constraints of Windows 2.0. 
But with DOS extenders be- 
coming common for use with 
big applications, it's not unrea- 
sonable to speculate that Micro- 
soft may address your capacity 
concerns adequately with the 
next version of Windows. You 
might want to wait and see. 

If you're still deciding on the 
right spreadsheet or considering 
a switch, and if interoperability 
is a concern, the arrival of 



Microsoft Excel for OS 2 
Mtcrosoft Cofp . 16011 NE 36th 
Way. Redmond. WA 98073: 
(206) 882-8080 

List Price: $495: upgrade from 
Microsoft Windows version. 
$50. 

Requires: 2.5MB RAM. OS/2 
1.2 or later. 

In Short: The PM version of 
Microsoft Excel lets you mix 
256 fonts on a worksheet and 
includes a new command for 
consolidating disparate 
worksheets. The OS'2 
environment adds better 
aesthetics, freedom from the 
640K barner, disk-based virtual 
memory, faster disk l>0. and (in 
OS/2 1 .2 or later) the option of 
creating descriptive filenames. 
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Microsoft Excel for OS/2 may 
give you another reason to con- 
sider going with Microsoft's 
new program. As of this writ- 
ing. Excel is the only strong 
spreadsheet with identical and 
completely file-compatible ver- 
sions for the Macintosh, DOS. 
and OS/2. The odds are in favor 
of it staying that way for a 
while. ■ 


PERFORMANCE TESTS: MICROSOFT EXCEL FOR OS/2 


Although the OS'2 implementation of Microsoft Exce/ recalculates at about the same speed as its 
Microsoft Windows-besed analog (running under Microsoft Window&38€). the OS/2 version performs 
disk-intensive operations 40 to 50 percent faster. 


Mathematical WorXaheet Recalculation 
reoorts the itme taken to calculate a Lotus 
1-2-3 2.01 worksheet with 1.950 
mathematical tunctiona and 494 text celts. 
Lower times indicate more-elfioent 
implementation ot standard spreadsheet 
functions. 

The Loan Recalculation test worksheet 
cakxilates the monthly payment and 
displays the amortization schedule lor a 
1 0-year mortgape based on any grven 
loan pnnapal. This lest is a typical 
spreadsheet application 

Internal Rate of Return Recalculation 
tests the Net Present Value and Internal 
Rale of Return furictions These 
computation-intensive formulas indicate 
the efficiency ot a program s calculation 
and Internal Rale of Return algorithms 

The Save to Disk test measures how 
tong It lakes the spreadsheet program to 


save the Mathemaucat Worksheet 
Recaiculatioo test file to disk using the 
product s native file format 

The Load from Disk test measures how 
long It takes the spreadsheet program to 
read the Mathematical Worksheet 
Recalculation test file from disk, using 
the product's native tile format 

Disk Space reports the size 
of the Mathematical 
Worksheet Recalculation lOO 
file when the spreadsheet se 
program saves it to disk M 
in the program 8 native ** 

file tormat A smaSer ^ 

number here IS better. 
leaving room lor 
more or bigger 
flies on the 
same disk 


Relative Times 

{Microsott Excel. Version 2.0 > 100) 



Performance Times 
(TirT>es given in seconds, 
disk space given m kilobytes) 

Mathematical 

Worksheet 

Recalculation 

Loan 

Recalculation 

Internal 

Rate of 

Return 

Recalculation 

Save 
to Disk 

Load 

from 

Disk 

Disk 

Space 

Microsoft Excel for OS'2 

22.53 

1.51 

1.59 

3.53 

12.59 

78.76 

Microsoft Excel, Version 2.0 

21.30 

1.55 

1.61 

7,04 

20.62 

78.75 
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The Product Is Great, 

The Price Is Right, The Call Is Free. 



CPU 286 AND 386 STANDARD FEATURES: 

• 1 MB RAM 

• 8 EXPANSION SLOTS 

• AWARD BIOS 

• KEYBOARD SELECTABLE CPU SPEED 

• ZERO WAIT STATE MEMORY ACCESS 

• FIVE HALF-HEIGHT DRIVE BAYS 

• 1;1 INTERLEAVE FLOPPY/HARD DISK CONTROLLER 

• 200W POWER SUPPLY 

• 1.2MB OR 1.44 FLOPPY DRIVE 

• SYSTEM BOARD MADE IN US.A. 

■ 101-KEY TACTILE FEEDBACK KEYBOARD 

• ONE YEAR WARRANTY ON ENTIRE SYSTEM & 18 

• 2 SERIAL PORTS. 1 PARALLEL PORT AND 1 GAME PORT 

MONTHS WARRANTY ON SYSTEM BOARD 


CPU 3S6SX 

M,095 


Includes all standard features, plus: 

• INTEL 32-BIT d0386SX CPU 

- 1 MB RAM (EXPANDABLE TO 8MB ON 
BOARD): 3B4K BIOS SHADOW RAM 

- LIM EMS V.4 DRIVER INCLUDED 

• SUPPORTS INTEL 80387SX 
CO-PROCESSOR 

do what other SX machines do: only 
" —August 1969 

includes all standard features, plus; 

• INTEL 32-BIT 80386 20MHz CPU 

• 1MB RAM (384K FOR SHADOW 
RAM: EXPANDABLE TO 16M8 
ON BOARD) 

• LIM EMS V4 SUPPORT 

• SUPPORTS 80387-20 OR WEITEK 
3167 CO-PROCESSOR 

• CACHE MEMORY OPTIONAL 
Includes all standard features, plus: 

■ INTEL 32-BIT 80386 25MHz CPU 

• 1MB RAM (364K FOR SHADOW 
RAM; EXPANDABLE TO 16M6 
ON BOARD) 

• LIM EMS V.4 SUPPORT 

• SUPPORTS 80387-25 OR WEITEK 
3167 CO-PROCESSOR 

• CACHE MEMORY OPTIONAL 

"Only If you're flush with cash or restricted to buying from 
one of ffw well-known makers like IBM or Compag should 
you pass up considering the CPU 386. " —July 1989 


CPU 286/12 

5795 

BASIC SYSTEM 


"ft seems able fo 
better and faster. 

CPU 386/20 

51,495 


CPU 386/25 

51,695 




Includes all standard features, plus; 

• INTEL B0286 12MHz CPU 

■ 1MB RAM (EXPANDABLE TO 4MB 
ON BOARD) 

• LIM EMS V4 SUPPORT 

■ SUPPORTS 80287 CO-PROCESSOR 
AT 10MHz OR 12MHz 

• SPECIAL 10-YEAR-LIFE BAHERY 
'Don't pass over the CPU 286 12MHi " —Sept 1989 

CPU 286/20 Includes all standard features, plus: 

MAC ' 

• 1MB RAM (EXPANDABLE TO 8MB 

BASIC SYSTEM BOARD) 

■ 384K BIOS SHADOW RAM 

• LIM EMS V.4 DRIVER INCLUDED 

■ SUPPORTS 80287 CO-PROCESSOR 
AT 10MHz OR 12MHz 


All of our computer systems are 100% 
compatible with Novell, 3 COM. and 
SCO XENIX, so they can be added to 
virtually every network. And since we 
are a Gold-Authorized Novell dealer, as 
well as both 3 COM and SCO XENIX 
Authorized Dealers, our technical staff 
can help you plan and equip your 
network system, including all necessary 
hardware and software. 

■ NOVEL L 



286 ind 386 CONFIGURATION CHART 

(Add basic system price lo me moruior/drive combination ol your choice 1 


MONO 

720X348 

16 er 
VGA MONO 
540X460 

16 BIT 
VGA COLOR 
640X450 

16B(T 

SUPER VGA 
800X600 

MONO 

720X345 

16 BIT 
VGA MONO 
640X480 

16 BIT 

VGA COLOR 
640X480 

16 BIT 
SUPER VGA 
800X600 

40MB/28MS 

MFM 

s 500 

s 680 

> 940 

<1,115 

150MB/23MS $1 980 
ESDI ’ 

<1,460 

<1,720 

<1,865 

66MB/25MS 

RLL 

> 635 

< 815 

<1.075 

<1.200 

230M6 20MS $1 gSO 

<2.030 

<2.290 

<2,405 

71MB/25MS 

MFU 

<810 

1 990 

<1,250 

<1,425 

330MB/18MS $9 250 

ESO/SCSI ’ ” 

<2.430 

<2,690 

<2,865 

10SMBr2SMS 

RLL 

s 860 

>1,040 

<1,300 

<1,475 

’Special prices listeo available only with purchase ot complete systems 


t’ '■ • i 


Fflff Software 

We offer FREE disk caching and 
comprehensive diagnostic software as 
an extra bonus value with every system. 

All of our systems are made in the 
U.S. at our California factory and come 
with our comprehensive warranty or an 
optiona[on-site maintenance plan from 

GE Computer Service 

If you do have a problem, a GE 


CPU 186 TURBO STANDARD FEATURES: 

• INTEL 16-BIT BOC 186 16MHz CPU 

• FULLY XT COMPATIBLE (8 EXPANSION SLOTS) 

• ZERO WAIT STATE MEMORY ACCESS (EMS V.4 
SUPPORT.) 

• 512K RAM (EXPANDABLE TO 2MB ON BOARD) 

• FLOPPY CONTROLLER SUPPORTS 360K. 720K. 
1.2MB OR 1.44MB DRIVE 

• 1.2MB OR 1.44MB FLOPPY DRIVE INCLUDED 
•101-KEY KEYBOARD 

• 1 SERIAL AND 1 PARALLEL PORT 

• REAL TIME CLOCK WITH BATTERY BACKUP 

• SUPPORTS 80187 CO-PROCESSOR 

• 3 ACCESSIBLE HALF-HEIGHT DRIVE BAYS 
•1 HIDDEN 3-1/2' DRIVE BAY 

• SYSTEM BOARD MADE IN US.A. 

- ONE YEAR WARRANTY ON ENTIRE SYSTEM & 

18 MONTHS WARRANTY ON SYSTEM BOARD 


CPU 186/16 
TURBO 


This is the perfect upgrade for the 
original PC or XT class machines. 

* The CPU 186/16 Turbo is designed 

$CQC for duty as either a full-featured 
economical stand alone PC or as a 
BASIC SYSTEM powerful executive LAN node. It can 
deliver six to eight times the compu- 
ting power of the IBM XT. and outperforms both the IBM 
Model 30 as well as older ATs. 

166 CONFIGURATION CHART 

(Add basic system price lo tne monitor.'drive 
combination ot your cnoice ) 



MONO 

720X346 

VGA MONO 
640X480 

VGA COLOR 
640X4a0 

20MB' 65MS 

<380 

<565 

<850 

40MB' 26MS 

<525 

<700 

<990 

'Special prices listed available only with purcnase ot complete systems 



30 DAY MONEY BACK GUARANTEE 


i fTl 

1 ( 800 ) 824-2936 

In California: 1(800)662-6111 
Fax Orders: 1(818)960-2926 


technician will come to your location— 
usually within 24 hours. 

Customer's Choice 

We've been faithfully serving 
customers since 1984, providing top 
quality computers with excellent service 
and prices. 

That's why our products are 
purchased by thousands of satisfied 
corporate and individual customers 
across America. 
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I Computer 
Products 
I United 

Custemi't CMk* Sm tSSi 

12803 Schabarum Ave.. Irwirtdale. CA 91706 
Inquiries; (818]338'5959/Technicai support; (818)814-2367 
Sales’ Mon-Fri 7a.m, to 6p.m./Sal 10a.m. to 3p.m. PST 
VISA. MC. American Express, personal and cashier’s 
checks and PO.s welcome. 

• me cwryui* hwwn WMM 








First Looks 


The Complete Communicator: Fax, Modem, 
Voice Mail, and Scanner on One Board 


HANDS ON 

by Edward Mend«iaon 


The Complete Communi- 
cator lets you do almost ev- 
erything you could imag- 
ine doing with a 
telephone, including 
calling up the local pizze- 
ria with a take-out order and get • 
ting a confirmation in return. 

If you happen to own the piz- 
zeria, you can use The Com- 
plete PC's $899 slot-saving 
communications board in three 
different ways: as a 9,600-bit- 
per-second fax board to send or 
receive copies of your menu, as 
a voice mail system to accept 
telephone orders, and as a 
2.400-bps modem to upload or- 
ders for sauce and cheese to 
your suppliers. 

If you have The Complete 
Hand Scanner or Page Scanner, 
you can plug it directly into The 
Complete Communicator and 
use it to scan your menu for fax- 
ing, graphics editing, or (X!R. 
The boani also works with Mi- 
crotek Lab. Hewlett-Packard. 
DEST Corp., and Canon USA 
scanners, ^though these need 
their own boards. 

The Complete Communica- 
tor (or C-Comm) manages to 
squeeze all these functions onto 
a three-quarter-length XT-size 
board with two small daughter- 
boards. The whole system fits 
into a single slot. The board's 
software offers a clear, integrat- 
ed, menu-driven communica- 
tions system for faxing, voice 
mail, and scanning, and its ex- 
tensive command-line options 
let you create batch files to auto- 
mate anything you can do ftom 
the menu. 

The fax and voice mail func- 
tions can run in the background, 
and you can transfer binary files 
at 9,600 bps to another C- 
Comm or a Complete PC fax 
board. For ordinary foreground 
communications, you can use 
the BitCom program that comes 
in the package or substitute the 
communications program of 



The Complete Communicator 
combines voice mail functions with" 
a 9,600-bit-per-second fax artd a 
2,4(K)>bps modem. 


your choice. The program you 
choose appears on the main 
menu. 

The C-Comm voice mail 
functions listed in the manual's 
diagrams may look hair-curl- 
ingly complicated, but the soft- 
ware makes them almost intu- 
itive, and the context-sensitive 
help is refreshingly detailed. 
The board lets you set up multi- 
ple mailboxes with customized 
greetings, and once it's set up. 
you can call in from a remote 
telephone to listen to your mes- 
sages. forward them, or even re- 
configure the system. 

The software comes with a 
recording of an anonymous fe- 
male voice that greets your call- 
ers and instructs them to press * 
(star) to listen to their recording, 
6 to delete it, 8 to replay the last 
8 seconds, and onward through 
five more dizzying choices that 
can include transferring to a 
separate mailbox. Fortunately, 
callers can leave a message sim- 
ply by speaking and hanging up. 
You can greet callers with your 
own voice if you don't like the 
anonymous one. 

Your recorded outgoing 
calls can be sent to one or more 
numbers at any specified time. 
You can ask a recipient to re- 
cord a return message, a func- 
tion that opens the possibility of 
conducting elaborate conversa- 
tions without ever being on the 
phone at the same time as the 


person you're talking to. Expect 
to use up to 3.5K of disk space 
for every second of recorded 
greetings and messages. Unless 
you archive messages for later 
use, each mailbox fills a reason- 
able!- to 2MB. 

The fax functions are essen- 
tially the same as those of The 
Complete Fax/9600, a board 
that was enthusiastically re- 
viewed in the April 1 1 , 1989, is- 
sue of PC Magazine (“PC lo 
Paper: Fax Grows Up"). You 
can send faxes directly from any 
application by popping up a 
TSR screen and telling the ap- 
plication to print to an Epson 
printer. A TSR captures text and 
graphics on the way to the print- 
er and converts them to fax for- 
mat, using a boxy but legible 
font. 

Thankfully, you can config- 
ure any arcane combination of 
hotkeys for the TSR to avoid 
conflicts with other applica- 
tions. Another feature lets you 
forward faxes when you call 
from a remote telephone to your 
voice mailbox. 

The fax-viewing function, 
unlike those that come with 
many fax boards, uses a menu 
structure similar to that of the 
rest of the software. You can 
zoom, flip, or rotate any viewed 
faxes. You can print to any 
standard printer, including 
PostScript models. A conver- 
sion menu lets you turn .PCX, 


Dr. Halo, and Windows Paint 
files into fax format and back 
again, and you can also convert 
faxes to TII^ files. Unlike earli- 
er versions. The Complete PC’s 
fax software now lets you print 
speedily in the foreground as 
well as slowly in the back- 
ground. 

Impressive as it is, C-Comm 
has some minor and easily cor- 
rectable flaws. The resident 
software eats up 97K of RAM, 
01 ^.^ and background 
printing requires an- 
other IIOK. Intel Corp.’s 
Connection Coprocessor fax 
board tucks most of its soft- 
ware away into expanded 
memory, and there’s no 
good reason why The Com- 
plete PC can’t do the same. 

In addition, the three-quar- 
ter-length board lacks a speak- 
er, which would let you monitor 
outgoing calls without picking 
up the phone. The manual sug- 
gests that you buy an external 
battery-powered speaker and 
plug it into a connector on the 
board’s bracket. 

Without its two daughter- 
boards, C-Comm is identical to 
the $699 Complete Fax/9600. If 
you own that t^ard, you can up- 
grade it to a C-Comm by adding 
a $99 modem daughterboard 
and a $ 1 99 voice mail daughter- 
board. 

Whether you build it by up- 
grading or buy it complete. The 
Complete Communicator is the 
most versatile and impressive 
communications board on the 
market. ■ 
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The Complete 
Communicator 
The Complete PC. 521 
Cottonwood Dr.. Milpitas. CA 
95035:(40e) 434-1045. 

Uat Price: $899. 

Requires: 640K RAM. 4MB on 
harddisk, DOS3.1 or later; 
graphics adapter needed for 
fax viewing. 

In Short: A single expansion 
board that combines numerous 
voice mail functions with a 
9.600-bit-per-second fax and a 
2.400-bps modem. A port for 
one of The Complete PC's 
scanners makes this board an 
extraordinary slot-saver. 

CIRCLE 44« ON nSAOER SERVICE CARO 
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Breakthrough $899 Offer— Now You Can Drive CD-ROM 


t- 





1) If FOR ANY REASON you are unhappy with your purchase you may return it within 
MdaysforaFULLREFUNDi 

2) CDP wilt octtTtd the Hitachi 90 day warranty period to 180 days aivi, during the warranty 
period, will ship replacement drives overrught. 


Compact Disk Products, Inc 
223 East S3ih Street, New York, New York 10026 
(2l2)7}7-«00 

C Please send me s FREE CDP Encvdopcdia of CD*ROM Preducu 
CDCoiporate • personal check money order enclosed 


Until December 31, 1989 Compact Disk Products (CDP) -- 
is packaging the just released third generation Hitachi 
CD-ROM drive with Microsoft's most popular CD-ROM 
software: 


tlitachi ( 


O Qj 




Package A— For $899, includes Microsoft Bookshelf, 
a coupon to purchase both Microsoft Stat 
Pack and Microsoft Small Business 
Consultant for only $50 each, a FREE copy 
of CD-Play Demo and FREE Federal 
Express delivery.* 

Package B— For $1189 also includes Microsoft 
Programmer’s Library 


MbrosoA 

0 HITACHI 


YOU SAVE OVER $670! 


Buy CD-ROM now! CDP sells over 
2(X) quality CD-ROM titles for libraries, 
schools, legal and medical professiortals, 
programmers, and many others. Over 
25 new titles are being published each 
month. With IBM. NEC, and HP 
announcing new CD-ROM based PC’s 
or Mini’s, a CD-ROM drive is becom- 
ing as necessary as a floppy drive. 

"I believe more than ever that CD- 
ROM products u'ill be a rruijor force in 
the expansion of t/ie in/ormation 
induscn." Bill Gates. 


VwnHftSuuil 

BiNnessCuiMiildif 


i CD-ROM drives 
retail ($995): Hitachi's second 
generation drives, the 1503 and 
the 3500, captured over 60% of the 
market with superior furKtionality and ^ 

reliability. The third generation 3600 
model (internal or stand-alone) released in 
September 1989 is Hitachi's powerhouse for the ^ ^ 
1990’s. Superior speed comes from a look-ahead cache 
and a linear pickup head motor. Powerful standard 
features include 8 drive daisy chaining, slim vertical or 
hori:oncal mounting, and full audio CD capabilities (accessible 
with CD Ray Demo). 

Nlicrosoft Bookshelf (retail $295): An indispensable 
collection of writers'references for word processor users. This is the 
most popular CD-ROM title published. You set instant access to: The 
World Almanac, Chicago Manual of StYle, Bartlett’s Familiar 
Quotations, Roger's IL Electronic Thesaurus, American Heritage 
Dictionary, Business Information Sources, The 
Zip Code Directory, Houghton Mifflin Spell 
Checker atul Usage Alert and more! All Microsoft CD- 
ROM's are RAM resident and include powerful cut and 
paste features for popular word processing packages. 

I\^icrosoft Stat Pack (retail $125): Now you have easy 
access to the abundance of statistics published by the Fed- 
eral Government— census data, business statistics, ^icul- 
lural surveys and much more, plus Microsoft Excel and 
Lotus 1-2-3 spreadsheet hies for all tables. A must for 
marketers and planners. 

^^icrosoft Small Business Consulunt (retail $149): 
The most popular publications of the Small Busirtess Ad- 
ministration and Deloitte, Haskiru and Sells on runnirtg 
a small business. Answer tax, accounting, legal, personal, 
AND financing questions in an ir^stant. A gold mine for 
businessmen, accountants, and consultants. 


N^icroraft Programmen Library (retail $395): 


CDP is the largest specialized supplier 

of CD-ROM products in the US. Since 1987, CDP has supplied you with prompt 
service and expert advice ... at the best prices. CDP is committed to CD-ROM 
and it shows. Our Unconditional Guarantee is unmatched. Our FREE Federal 
Express delivery is an industry first. Call now and tomorrow you will be driving 
these power CD-ROM products. 
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All the critics are raving ". . .a masterpiece of simpli- 
dt> and fimetion." PC W( ‘ 


Wld,Mav’89. A complete 
library (over 20,000 pages) of the latest releases of 
Microsoft's Trchnical Rrference Manuab covering 
OS/2. Windows MS-DOS. C. 
— « MASM, etc. with 8 mega- 

bytes of source code. 
- - AboincludesFREE 

CDROMNet- 
1 ^ working software 
, I PC ftofcssioiv 
akneedthis 
^ NOW! 


ORDER NOW! SOO-MEGABYTe (634-2298) 

(Order line open M-S, 9AM-9PM EST) 


Fax Orders 212-737-8289 • Inquiries/Frec tech. Support 212-737-8400 
DEALER INQUIRIES WELCOME 

FREE CD-ROM: Mail in your order and receive the CD-ROM Source Disk 
FREE Includes demos of many popular CD-ROM products and retails for $89. 

'Federal Fxpreu deliverv free for phone/hx order* within connnmal US oniv. 


Please send the package I've checked below. 

G Package "A'LOxnplea Hitachi CD-ROM drive kit (internal or stand-alone) 
plus Bookshel/ and CD-Ptoy Demo (irtcludes a coupon to purchase both Star 
fbek/SmoU Business Coruultom for $50 each) for only $899! 

□ Package "B’!-Complete Hitachi CD-ROM drive Idt (internal or stand-alone) 
plus Booksfiel/, CD-PIoy Demo and Programmer’s Library (includes a coupon m 
purchase bc»h Scat fb^/SmoU Business (Consultant for $50 each) for only $1199! 
Rease send the following drive configuration with my order: 

□ Stand-alone Hitachi CD-ROM drive; Selea □ PC/XT/Ar/386 

or □ MicroChannel (add $100) 

□ Internal Hitachi CD-ROM drive (PC/XT/AT/386 Only) 




AddrcM 


Citv^Sate/Zip 


Phtme 


Charge my (circle one) 

Ammcan Express < 
MasterCard 

Optinu VISA 

Diner's Club 

Aca / 

e: 

Kp. date 

SiSnetute 



Nunc 


Compeny 
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First Looks 


Cumulus 386SX Puts 
386 Power mto Old ATs 


HANDS ON 

by Winn Rosch 


When it was first introduced. 
Intel Corp.’s 80386SX proved 
the greatest tease since the first 
Hollywood cliff-hanger. Could 
this unassuming little sliver of 
black epoxy save all the ATs in 
the world from certain obsoles- 
cence? Could it give CPR to 
brain-dead 286 computers? 

The quick answer was a 
heartbreaker: the 386SX was 
not pin-compatible with the 
286. Forayear we’ve lived with 
promises of adapter boards that 
would put the 386SX in ATs. 
Finally, the first has arrived, the 
$595 Cumulus 386SX card. 

Plug it in and your old AT or 
286-based PS/2 (Model 30/286, 
50, 55, or 60) moves to the head 
of its class. The card will allow 
your machine to understand 32- 
bit 386 instructions, open up a 
new world of software, add ad- 
vanced memory management, 
and fully implement the 386’s 


virtual 8086 mode. That means 
multitasking with 386 operating 
environments, moving TSR 
programs to high memory, and 
running the latest versions of 
386-only programs. 

The Cumulus 386SX card is 
a 2.5-inch-square board that 
hosts two sides full of surface- 
mount chips (including the Intel 
386SX microprocessor) and a 
socket waiting for a 387SX nu- 
meric coprocessor. Available to 
fit both Pin Grid Array sockets 
in IBM machines and Plastic 
Leadless Chip Carrier sockets in 
Compaqs and other compati- 
bles, it plugs easily into place. 

You won't spend more than 
10 minutes setting up the Cumu- 
lus card. The company includes 
an automated program to install 
the board’s driver software for 
DOS and OS/2 as well as a 
memory management driver. 

The chip on the Cumulus 
386SX card can run at either 
twice the speed of the host com- 
puter or at its normal operating 


speed, as long as the chip’s op- 
erating frequency does not ex- 
ceed its 16-MHz rating. 

Don’t expect a tremendous 
performance increase, howev- 
er. While standard 8-MHz ATs 
will show slightly increased 
performance results because the 
microprocessor marches dou- 
ble-time, faster machines will 
force the 386SX to run at their 
standard pace. Unlike 386- 
based turbo boards, the Cumu- 
lus 386SX has only minor ef- 
fects on disk and video 
performance. Overall, expect 
the feel of your system and its 
performance to be unchanged 
after installing the Cumulus 
386SX. 

But drop in a 387SX to re- 
place the native 287 and the sit- 
uation changes. The 387SX, a 
more efficient design, runs 
about five times faster than its 
287 predecessor. 

Adding the 387SX compli- 
cates the simple plug-in installa- 
tion, because a $100 cable must 
be run from the 287 socket to the 
387SX board. This cable is re- 
quired to accommodate 387 sig- 
nals not used by the 287. 

Performance is not the pri- 
mary reason for buying the 
386SX. Memory management 
is. Once the 386SX card is in 
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BENCHMARK TESTS: CUMULUS 386SX 


Slow ATs will experience a slight performance increase because 
the 3d6SX chip's i6*MHz clock speed, but since memory and 
bus speed remain unchanged, throughput won't double. Faster 
machines wilt force the 386SX to run at their standard pace. 

Unlike 38€-based accelerator cards, the Cumulus 386SX 
card has only minor effects on disk and video 
performance. im 

The 80336 Intiructton Mix benchmarX lest 
times a series of tasks specific to the B0366 
ch<>. Smce this test shows how the CPU 


operates in the context of the bus. 
processor, system memory, and 
motherboard architecture, a faster time 
means better overall computer 
performarKe 

The Conventional Memory benchmark 
test measures the read write speed of the 
first 640K of memory. Slower relative times 
can Indicate the presence of memory wai 
states or memory chips rated at slower 
access speeds 

The DOS Fite Access (Small Records) 
benchmark test times disk throughput as a 
result of mechanical disk drive spe^. hard 


Relative Times 
(Compaq Deskpro 
386S-100) 



disk controller fur>ction. and bus speed 
The test is performed without software 
disk cachir)g. Fast times are 
advantageous for programs that work 
with many short segments of data 

The DOS Fite Access (Large Records) 
ber^chmark test times d«k throughput as 


a result of mechanical disk drive speed, 
hard disk controller function, and bus 
speed This test minimizes the effect of 
small hardware caches on disk 
subsystem performance It is performed 
without software disk caching. Fast 
times are advantageous when large 
files are loaded 


Cumulus 386SX 
Cumulus Corp.. 23500 
Mercantile Rd.. Beechwood. 

OH 44122; (216) 464-2211. 

Ust Price: $595 
Requires: IBM AT; IBM PS/2 
Model 30286. 50. 55. or 60; or 
Compaq Deskpro 286. 

In Short: A small circuit board 
that replaces an 80286 
microprocessor with an 
6038^X to add the memory 
management. 32-bii instruction 
handling, and virtual 8086 
mode of the 80386 
microprocessor to 16-btt 
computers. 
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your AT, you can use all the 
clever software written for 
386s, including (^alitas’s 386- 
tO'the-Max and Quarterdeck 
Office Systems’ QEMM. How- 
ever, the Cumulus memory 
management driver duplicates 
so many of the functions of 
these utilities that you might not 
need them. 

The 386SX ran all the 386- 
specific programs we tried and 
did not interfere with OS/2’s op- 
eration on the Model 60. It’s 
also compatible with Unix (ex- 
cept Xenix 286 on Compaq plat- 
forms). As with all 386 
memory managers, the 
Cumulus memory driv- 
er had to be defeated to 
run V/indowsl386. 

The one nagging 
problem with the 
386SX card is shared 
by any plug-in mi- 
croprocessor replacement 
board — that the assembly is 
somew hat taller than the chip it 
replaces and may interfere with 
expansion boards in slots that 
extend over the chip socket. By 
itself, it stood tall enough to 
block one slot in the Model 60. 
Add the 387SX extension and it 
may block three. Because of 
their differing microprocessor 
placements, however, ATs and 
Compaqs don’t suffer from this 
problem. 


Performance Times 
(Times given m seconds) 

80386 

Instruction Mix 

Conventional 

Memory 

DOS File Access 
(Small Records) 

DOS File Access 
(Large Records) 

For all its complexity, the 
386SX card is essentially invisi- 

IBM PC AT (6 MHz) with Cumulus 386SX 

8.01 

1.35 

72.77 

18.95 

ble once installed. And that’s its 

Compaq Daskpro 386S 

4.48 

0.83 

64.04 

7.31 

greatest asset . If you want to run 
tomorrow’s software on yester- 
day’s computer, get a Cumulus 
386SX. ■ 

IBM PC AT (8 MHz) 

N/A 

1.40 

72.66 

16.90 

N ’A — Not applicable 
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Northgate 
Slims 
Down! 



Slimmer. Trimmer. The world's smallest 386. standing not even 
as tall as America's favorite diet cola. Obviously Northgate has 
lost a few pounds. 

At least in the 386/20 pictured above. But it hasn't lost anything else. 
How do we pack a 20 MHz real 386 system with a 40 MB hard drive 
into this space saving, smallest 386 ever introduced? 

We do it. 


It comes with a VGA monitor and all the usual Northgate guarantees. 

Slim price too: $2,399.00 for the entire system. Let's see the 
competition match this. 


Come to think of it... there |s no competition. This is one of a 
kind. A Northgate original. If you're thinking of slimming down, 
call 1-800 548 1993, and we ll tell you more about it. 


Of course we still make the bigger 386. It's up to you. 
Northgate Computer Systems: regular or diet. iHIBi 



NORTHGATE COMPUTER SYSTEMS, INC 

13705 Rrst Avenue North 
Plymouth. Minnesota 55441-41000 
1-800 548 1993 


diet Coca<ota diet Coke and the Dynamic Ribbon device are regKtered trademarks of 'T>ie Coca<oU Company 
ei989 REBERC LTD 'NORTHGATE COMPUTER SYSTEMS Inc 






P3p Up Programs and Files, 

Free TSR Memory, Share Data 

Switch’It automatically lists up to 100 of your 
commonly used programs in a menu customized for 
your PC. You start your programs by simply 
pointing to them on the menu. Then, 
whether you’re in the middle of 1-2-3, 

Word Perfect or dBase, a k^-stroke 
moves you instantly to another program 
or file. Then back, or switch to another. 

And another. 

Forget save/exit/load/restore. Forget 
wasted time staring at a blank screen. 

Easily move data between previously 
incompatible programs without retyping. 

You’ll pay for Switch-It in saved time 
the first week you use it! 

Switch-It uses your hard disk or 
EMS memory for swapping. You have 
full memory (up to 600K) available for 
every program, even if you have only 640K 
of RAM, and your memory-resident programs run free, 
in zero RAM! No more TSR conflicts or crashes. 


Urn) UertioM 3.1 

(c}l989 tetter Softwire TeehMilofi 



tl Uiiirf fri I 


9 Uentire Nlllsbcr SSI 

11 Switch-It Coif lieret Ion 2S6 

n Microsoft Excel 641 

12 Cross TiU XUI 2S6 

13 SiSekich Plis 2S6 


ft * Select. < ill. tel > Ahort 
, , <FI2> « Switch 


Fast and Easy to Install and Use; 

Give Your PC OS/2 Features Today! 

• Instant access to all your programs via simple menu 

• Run and switch between KX) programs, all in 640K 

• Word pnxess or spreadsheet several 
files at once 

• Free up all memory used by TSRs 

• Takes advantage of all availaUe memory 

• Transfer text or numbers between programs 

• Requires only 22K of RAM 

• Recall, edit and execute DOS commands 

• Automatic installation searches your hard 
disk and builds a menu of popular programs 

• Run multiple DOS applications under OS/2 

• Mix text and graphics programs 

• Works with all popular programs 

• Supports CGA, EGA and VGA graphics 

• No learning, installs in under one minute 

• Network compatible 

• Requires IBM PC or compatible, MS-DOS 2.1 
and above, minimum 2S6K RAM. 

Order ToU Free 1-800-848-0286 


i\ r.M 


SPECIAL OFFER 


$ 79_95 


INTRODUCTORY 

PRICE 


FREE ET-Phone^“ with Switch-It purchase 

Every imaginable phone function for your PC. Auto-dial, speed- 
dial. redial, longdistance, call logging and notes, dBase file 
format. Over 2000 built-in phone numbers for airlines, hotels, 
major companies. Prints labels, supports all phone services, 
many utilities. S49 if purchased separately. 


5wiich~k and ET'Phoite are trademarks (rfBerter Software TMtnology, he. 


Please send Switch-It at your special 
introductory price 
Plus Free ET-Phone ($49 value) 

Shipping & Handling (Overseas $15.00) 

MA residents add 5% sales tax 
TOTAL 

□ Check encl. □ M/C □ Visa Card No 

Signature Exp — 

Name 

Company 

Address 

City/St. /Zip 

Phone 

For Technical Information Cali: 508-879-0744 


%793S 

+ $5.00 


BETTER SOFTWARE TECHNOLOGY. INC. 55 New York Ave.. Framingham, MA 01701 
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First Looks 


SpeedKit Cache Controller for ATs: 
Tricky Installation, Faster File Access 


HANDS OM 

by Edward ftHendeison 


Western Digital Corp.’s $225 
SpeedKit, a hard disk controller 
replacement, lets anyone who 
owns an ordinary AT and a 
standard ST-S06/MFM hard 
disk join the speed-is-what- 
matters school of computer de- 
sign. The SpeedKit comes with 
a small hardware cache that 
holds 13 sectors of data and lets 
the controller handle the high 
transfer rate needed to support a 
1:1 disk interleave. 

With a 1:1 interleave, the 
controller can read all the data 
on a track in a single rotation. 
The standard AT controller can 
handle only a less eHicient 3:1 
interleave. In the PC Labs 
benchmark tests, the SpeedKit 
read data twice as fast as the 
standard AT model, although 
that speed level will only occur 
with highly disk-intensive ap- 
plications. 

You can pull out your stan- 
dard AT controller, (^p in the 
SpeedKit, and hook up your 
floppy disk drives and two hard 
disks, but you won’t get any no- 
ticeable benefits until you 
change the hard disks’ inter- 
leave to 1:1. This is when the 
trouble begins. If you have a 
utility that can reset the inter- 
leave of an MFM disk without 
forcing you to back up and re- 
store your files, you can pro- 
ceed without hinderance. 

If you don’t have such a pro- 
gram, you need to use a destruc- 
tive low-level format program. 
Even if you received one with 
your computer, it may not sup- 
port a 1:1 interleave, and you’ll 
have to use the program that 
comes with the SpeedKit pack- 
age. It isn’t a program for the 
fainthearted. 

First, all files on your disk 
will be destroyed and will have 
to be restored from your back- 
ups after you nin roiSK and 
DOS’s FORMAT. Second. 
Western Digital seems to have 


gone out of its way to make the 
job difficult. The controller, 
which has no BIOS, 
isn't smart enough to 
read the disk manufac- 
turer's table of bad sec- 
tors, so you have to 
type in the list — very 
carefully. Unless you have 
a standard 20MB IBM 
hard disk, you have to type 
in the correct number of 
cylinders, heads, and sectors 
per track and the precompensa 
tion value for your disk . 

What? You don’t know your 
disk’s precompensation value? 
Western Digital’s manual 
doesn't provide the value for 
any standard IBM-supported 
drives; it suggests that you con- 
sult your computer manual or 
dealer. If necessary, the figures 
you need for IBM and Compaq 



SpeedKit can read all the data on a 
track in a single rotation. 


drives can be found in the man- 
ual that comes with The Norton 
Utilities — Advanced Edition, 
Version 4.5. 

If all this leaves you feeling 
dizzy, you may decide that 
speed isn't all that matters. ■ 


List Price: SpeedKit. $225. 
Requires: Standard AT-type 
ST-506/MFM hard disk. Western 
Digital Corp., 2445 McCabe 
Way. Irvine. CA 92714; (714) 
474-2033. 
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Invisible RAM Manages 
Shadow RAM for 286- and 
386-basedPCs 


by Ray Duncan 


For $39.95, Invisible Soft- 
ware’s Invisible RAM provides 
the same memory management 
capabilities as the vendor's In- 
visible Network without all the 
required software and hard- 
ware. The program increases 
the amount of memory available 
for DOS applications, TSRs, 
and device drivers by utilizing 
the shadow RAM that is avail- 
able on certain types of mother- 
boards. 

Ordinarily, shadow RAM is 
mapped at the same addresses as 
the ROM BIOS; during system 
initialization, the machine code 
of the ROM BIOS is copied 
from (relatively slow) ROM to 
(relatively fast) RAM so that it 
will execute more quickly. In- 
visible RAM recovers the shad- 
ow RAM and maps it at address- 


es that don’t overlap the ROM 
BIOS’s modules, allowing it to 
be used for the execution of oth- 
er programs. 

Invisible RAM is simple to 
install and use. The fust step is 
to install SHADOW. SYS. a 
special device driver that man- 
ages the shadow RAM, using a 
DEVICE= statement in the 
CONHG.SYS file. When it is 
loaded. SHADOW.SYS takes 
control of the shadow RAM 
from the ROM BIOS and front- 
fills the conventional memory 
area up to the base of the first 
video refresh buffer — leaving a 
maximum of 736K available for 
DOS applications. 

Two other Invisible RAM 
utilities, LSHADOW.SYS and 
LSHADOW.COM, can then be 
used to load other device drivers 
and TSRs into the remaining 
shadow RAM, using additional 
commands in the CON- 


FIG.SYS and AUTOEXEC 
.BAT files. 

Invisible RAM is undisputa- 
bly a niche product. It works 
only on PCs based on the Chips 
and Technologies NEAT or 
AT/386 chip set, and you must 
trade the performance improve- 
ments ordinarily gained by 
shadowing the ROM BIOS for 
the advantages of having more 
RAM available for your appli- 
cations. 

Invisible RAM is a simple, 
economical, well-documented 
product that allows you to un- 
veil some of your PC's hidden 
resources, and it provides some 
of the same capabilities found in 
more-expensive memory man- 
agers, such as the All Charge- 
card, QEMM-386, OT386-to- 
the-Max. m 

Utt Price: Invisible RAM, 
$39.95. Requires: 80285- or 
80385-based PC. Chips and 
Technologies NEAT or AT/386 
chip set, 1MB RAM. Invisible 
Software Inc., 1165 Chess Dr., 
Suite D, Foster City. CA 94404; 
(415) 570-5967. 
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Sometimes, you 
just can’t copy 
an original. 


With over 500,000 
installations worldwide, 
Carbon Copy Plus™ is the 
leader in remote PC c»mmu- 
nications software In &ct. 
Carbon Copy Plus is used by 
twice as many people as 
any other remote software. 

Why? Because Carbon 
Copy Plus is ideal for remote 
support, troubleshooting 
and training. With it, you 
can fix software problems 
over standard telephone lines 
finom any remote location. 
The result is substantial 
savings in travel time 
and expense. 

Carbon Copy Plus lets 
you access and control a 
remote PC to train a user or 



collaborate on a project. 

Both users view the same 
screen and keyboard input. 

Its unique universal 
graphics translator converts 
incompatible graphics for- 
mats. Original CGA and VGA 
graphics images can now 
be replicated as EGA and 
Hercules im^. What an 
original idea! 

What’s more. Carbon 
Copy Plus has become the 
#1 support tool for 
businesses with multiple 
locations to manage 


Carbon Copy Plus. 
You can’t copy an 
oripnal. 


Our name is Carbon Copy Plus, 
nothing else is remotely close. 



For more information call or write: 

Microcom Software Division 500 River Ridge Drive Norwood, MA 02062 617-551-1999 
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© Microcom, Inc. 1989. Alt rights reserved. Carbon Copy Plus Is a trademark of Microcom Systems, Inc. 




New&Improved 

News of Announced Products and Upgrades 


Lightweight Laptops Sport 
Backlit LCD Screens 



NEW 


Weighing in at 5.9 pounds, the Toshiba 
TIOOOSE shares sonie features with its light- 
weight namesake, .the TIOOO, such as an 
80C86 processor and a battery-backed RAM 
disk. The $1,699 TIOOOSE, from Toshiba 
American Information Systems, will be 


available at the beginning of 1990. It sports a 
CG A-compatible backl it LCD screen that dis- 
plays up to 25 lines of 80 characters or 640- 
by-400 bitmapped graphics, runs at 9.54 
MHz, and incorporates a 1 .44MB floppy disk 
drive. The standard 1MB of RAM can be ex- 
panded to 3MB by adding a 1MB or 2MB 
memory card ($699 and $1,199, respective- 


ly). The removable battery pack has a claimed 
life of 2.5 hours and a recharge time of 4 
hours. DOS 3.3 is in ROM. and an AutoRe- 
sume feature allows the user to replace the 
battery without having to leave the software 
application first. 

Higher up on the price/power scale, Texas 
Instruments* 6.7-pound TravelMate LT286 
Model 12 is one of the first products to offer a 
12-MHz 80C286 chip and a 20MB hard disk 
drive running in a notebook-sized laptop. At 
$4,599, the LT286 Model 12 boasts 1MB of 
RAM and a CGA-compatible backlit $u- 
pertwisted LCD screen. Applications are 
loaded off ROM cards. The machine also in- 
cludes DOS 3.3 and LapLink Plus in ROM. 
System memory can be expanded to up to 
4MB. and a snap-on 1 .44M6 3.5-inch floppy 
disk drive is available for $299. A “sleep** 
mode powers down the hard disk when the 
unit is idle. 

Utt Price: Toshiba T1 OOOSE. $1 .699. 

Toshiba Ametica Information Systems Inc., 
Computer Systems Division. 9740 Irvine Btvd.. 
Irvine, CA92718: (714) 583-3000. 

CieCL644>ONBeAD6R8eWV»C6CARO 

Utt Price: Texas Instruments TravelMate 
LT286 Model 1 2, $4,599. Texas Instruments 
Inc., Information Technology Group, P.O. Box 
202230, iTG-001 . Austin, TX 78720; (800) 
527-3500. 
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Cyrix Math 
Processor Boasts 
Ten Times the 
Speed of 80387 


NEW 


The FasMath 83D87, a CMOS math co- 
processor from Cyrix Corp., implements its 
floating-point primitive operations in hard- 
ware rather than in a microprogrammed se- 
quencer, resulting in a claimed tenfold in- 
crease in performance over the Intel 80387. 
Fully software and pin compatible with In- 
tel's 80387 chip, the unit performs S.S 
MFLOP, according to the company, and is 
available in 20-MHz ($743), 2S-MHz ($923), 
and 33-MHz ($1,200) models. 

Each version of the processor utilizes a 

tXmnNUES ON PAGE S4 


HOT PROSPECT 


IN FOCUS SYSTEMS’ PROJECTION PANEL 
SHOWS TRUE COLORS 

While laptop manufacturers race to perfect color LCD displays. In Focus Systems has 
already incorporated such technology into its latest projection panel, the 480C PC 
Viewer. 

Capable of projecting a total of eight colors — black, white, cyan, magenta, green, 
yellow, red. and blue — in VGA resolution, the panel allows real-time presentations de- 
veloped on IBM PCs and Apple Macintoshes to be projected onto a wall or screen with 
an overhead projector. 

The panel utilizes neither the thin film transistor (TFT) nor the double supertwisted 
nematic (DSTN) LCD technologies currently popular with developers, opting instead 
for a proprietary, CMYK subtractive system manufactured jointly by In Focus and Kyo- 
cera of Japan. The $4,495 unit features a built-in temperature compensation system and 
a multispeed fan toeliminate contrast loss and optimize response time. A rotating palette 
enables users to manipulate the color display and to select color mapping. 

List Price: 460C PC Viewer, $4,495. In Focus Systems. 7649 SW Mohawk St.. 

Tualatin, OR 97062; (800) 327-7231 , (503) 692-4968. 
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New & Improved 


Cyrix Math Processor 

CONTINUED FROM PAGE 53 

full extended, double-precision, IEEE-754- 
1985 architecture using an 80-bit internal for- 
mat for storage and computation. All 117 
floating-point instructions of the Intel 80387 
are implemented, and computations are per- 
formed to 91-bit internal accuracy. 

The FasMath chip contains eight data reg- 
isters, which are accessed in a stacklike man- 
ner. A control register and a status register are 
also provided. 

Packaged in a ceramic 68-pin package, the 
processor dissipates 35 milliwatts of power 
and runs in an automatic idle mode when not 
executing floating-point instructions. 


Cyrix’s FasMath 
63D87 processor 
offers an alternative 
to the Intel 80387. 


List Price: FasMath 83D87-20 (20 MHz). 
$745; FasMath 83D87-25 (25 MHz). $925; 
FasMath 83D87-33 (33 MHz). $1 ,200. 
Quantity discounts are also available. Cyrix 
Corp.. P.O. Box 850116. Richardson, TX 
75085: (214) 234-8387. 
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IMPROVED 


EzPATH Module for Systat/Sygnph—A structural modeling program desigrred for use 
with the MS-DOS version of SyslaVSygraph, EzPATH incorporates a range of methods and 
models (including multitralt/multimethcid models, component analysis, simultaneous equa- 
tion models, confirmatory factor analysis, and latent variable models) and has an Inferential 
statistical basis for evaluating model lit. Model variables do not have to be classified into 
types, and the path diagram does not have to be translated Into a set of linear equations. 
Changes to models may be made without exiting the program, which means that EzPATH 
output can be modified and then fed back into the program as input. EzPATH retails for $1 50 
and requires 640K RAM. Systat Inc., Evanston, III.; (312) 864-5670. 

Headroom, Version 2.0— Version 2.0 of Helix Software Co.’s memory manager and 
application-control package now boasts a simplified, menu-driven installation routine, as 
well as a fully functioning cut-and-paste option that works between any two applications or 
TSRs or combinations thereof. In addition, device drivers that take up less than 64K can be 
swapped to expanded memory. On-board fax programs, which normally sit in RAM and wait 
for incoming calls, can also be swapped to expanded or extended memory, or to a hard disk, 
and wait there Instead. When a call comes in. Headroom automatically swaps the fax 
program back Into RAM by swapping out the present application. Headroom, Version 2.0, 
retails for $129.95. Current registered owners can obtain the upgrade for $30. Headroom 
Network Exteryskxis, which provides support for swapping LAN-based products, is available 
for $54.95. Helix Software Co. Inc., Briarwood, N.Y.; (800) 451 -0551 . 

Andrew ToUaa' CHechwrlte Plus, 

Vereion 1.1— The latest version of 
MECA Ventures' budget and check- 
book management program includes 
the CheckFree electronic payment 
system, which allows users to pay 
their bills on-line. Checkwrite Plus 
automatically dials the CheckFree 
Processing Center and transmits all 
pertinent payment infomnation. To 
receive an Identification number that 
S will allow access to the service, 

I Checkwrite Plus users must register 

i through CheckFree Corp., whose 

I monthly service charge Is $9.00. 

I Andrew Tobias' Checkwrite Plus, Incorporating CheckFree, Andrew Tobias' 

I Version 1.1, retails for $49.95; CfiackwrflePlus, Verslon1.1,enablesusarsto 

I CONTINUES ON PAQE 56 pay their bills electronically. 



MicrografxXPort 
Converts Graphics 
Across Formats 



Micrografx XPort helps alleviate the prob- 
lems of swapping graphics files among appli- 
cations by giving users the means to convert 
between most major formats, including those 
that are object-oriented. 

The $395 package, which runs under 
Microsoft Windows, supports .COM, .GEM, 
.DXF, .DRW, and Macintosh PICTl and 
PICT2 files. According to Micrografx, add- 
on modules for IGES, GDDM, TIFF, and 
.PCX files will be added in early 1990. 

Micrografx XPort also includes a * *batch’ ’ 
utility that allows users to select a variety of 
incompatible files and process them as a 
group. A translation log records any errors 
encountered during the conversions. 

List Pries: MicrografxXPort, $395. Rsquirss: 
DOS 3.0 or later, Microsoft Windows (runtime 
version included). Micrografx Inc.. 1303 E. 
Arapaho Rd., Richardson, TX 75081 ; (800) 
272-3729, (214) 234-1769. 
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Slidemaker Supports 
DOS, Windows, Mac 


NEW 


FilmPrinter Plus, Mirus Corp.’s desktop 
digital slide-making system, runs on both 
Macintoshes and DOS-based PCs. The unit 
employs digital technology for the data inter- 
face, dot positioning, and dot recording, ef- 
fectively eliminating all analog phases of the 
recording cycle, according to the company. 

FilmPrinter Plus requires a software driver 
specific to the host platform; MirusImagC' 
Mac, Mirus! mage-DOS, and Miruslmage- 
Windows cost $395 each. 

List Price: FilmPrinter Plus. $5,995. Mirus 
Corp., 4301 Great America Pkwy., Santa 
Clara, CA 95054; (408) 980-9770. 
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Touchbase Adds 
MNP5 Modem to 
WoridPortUne 


NEW 


The WorldPort 2400/MNP portable external 
modem, which supports the MNP Class 5 er- 
ror-correction protocol, weighs 7.5 ounces 
(including battery) and measures just 1 by 

CONTINUES ON PAQE 59 
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BORLAND’S New Spreadsheet 



IRE BAIANCE OF POWER: QUATTRO* PRO 



QUAHRO 

Lotus 1-2-3* 


PRO* 

v2.2 

v3.0 

PUBLISHING 




3-D Graphs 

V 



Built-in draw package 

V 



Individual cell font control 

V 

V 


Shading and borders 

V 

V 


Print graphs & spreadsheets 




side-by-side 

y 

V 


CONSOLIDATION 




Multiple spreadsheet windows 

V 


V 

Multipage consolidation 

V 


>/ 

Keyboard and mouse support 

h/ 



Lotus 1-2-3 V 2.01 compatibility 

>/ 

>/ 

V 

Spreadsheet 640K RAM 

11 

8 

NA 

Capacity (NSTL)** 1Mb RAM 

18 

12 

5 

Price*" 

$495 

$495 

$495 


'Clip art from PictufePaks' by Uarkebng Graphics Inc. |MGI)"NSU (National Software Testing 
Labs) measured spreadsheet capacity by counting how many years of data could be added to a 
spreadsheet Large numbers mean greater capacity. Performance for v 2.2 is wHh Altways attached. 
"‘Based on suggested retail prices as of October. t989. 


“QUATTRO PRO seems to do the impossible: It 
maintains compatibility with 1-2-3; adds func- 
tionality that no version of 1-2-3 has and still runs 
large spreadsheets in 640K.” 

PC WEEK, September 4, 1989 

“Borland squeezes such features as multipage 
consolidation, advanced linking, and live graphics 
into a package that runs on 512K systems with its 
Virtual Real-Time Ol^ect-Oriented Memory 
Manager (VROOMM’) technolc^.” 

InfoWorld, September 4, 1989 

QUATTRO PRO, with a unique balance of power, does 
both advanced publishing and multipage consolidation. 

Lotus 1-2-3’s Release 2.2 cannot do both. Neither 
can their Release 3.0 (see comparison chart). 

QUATTRO PRO is compatible with 1-2-3.* It comes 
with a built-in draw package, clip art library,* and 
Bitstream* typefaces for presentation-quality output. 

QUATTRO PRO does it all today. 

Publishing. Consolidating. Presenting. 

Call 800-331-0877 for a FREE trial version, demo 
disk, or upgrade information. 


BORLAND 


CODE: MQ22 


VBOOIM « A ndanvrt M Outto « I ngsiercd Minwk at 6oiM nvTMnnW. IK *1909 M note rtswvid BortrcLPO Bai66000i. i800Gr«r>H«sRQtd.ScQlsVlity.CA9506B^)001 IN (406)438-0400 Aln^menwi a 13?1 

CIRCLE 377 ON READER SERVICE CARD 


Copyrighted material 


New & Improved 



Turn your printer 



into a plotter 


Im^ne your present printer turning 
out crisp, high resolution ptots while 
you c mtinue to work, uHthout inter- 
'•ption, at your PC. 

The EOgr^h Plus add-on board 
lets you do that, and more. 

You have total control over eight 
different line widths, and as many 
colors as your printer offers. 

You can produce drawings 15 feet 
long, and longer, in any carriage width. 

How about multiple plots, or 
automatic queuing of text and plots? 
Yes, the EOgraph Plus lets you ^ that, 
too — with ease. 

Think of it! Using virtually any 
CAD or graphics program, you can 
work at your PC while your printer 
generates plotter-quality drawings with 
nearly incredible detail. 

Best of all, you get all of this 
without the headaches, or expense, of 
baby sitting a plotter. 


Thousands of users agree: 

No other PC add-on can increase 
your productivity, or pay for itself so 
quickly, as the EOgraph Plus. 

It may sound too good to be 
true, until you call for the facts, toll- 
free, at 1-800-548-5780. 


DEALER INQUIRIES EOgTI^h 

wMpwE. Plus:.—, 

j Efltran Cofp / 121 Westpsrk Road / Daytan, OH 45459 i 

I Please send inlomiallon and independent 

{name 1 

{ address 1 

{CITY STATE ZIP ! 
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IMPROVED 


CONTINUED FROM PAGE 54 

registered owners can upgrade to the new version by calling (203) 222-9150. MECA 
Ventures Inc., Westport, Conn.; (203) 226-2400. 

Three New Aristocad Upgrades — ^Aristocad has introduced upgrades to three of its 
display-enhancement packages; The Soft Kicker, The Soft Kicker Pius, and ExcelMore. 
Version 2.0 of The Soft Kicker, the company’s EGAA/GA display-enhancement package for 
Ventura Publisher, features an extended Magview box, which appears when the user is 
working in reduced mode. In Version 2.0, the Magview box can be scaled both horizontally 
and vertically and can be moved to other locations on-screen. The Soft Kicker Plus, Version 
2.0, an upgrade of the utility that works with Ventura Publisher, Microsoft Windows, and 
GEM applications, now supports Microsoft Windows/386. Both upgrades also include an 
800-by-600 color display driver and support for DESQview 386. Finally, Version 2.0 of 
ExcelMore supports Windows/386, as well. Version 2.0 of The Soft Krcker retails for $99; 
current users can obtain the upgrade for $35. Version 2.0 of The Soft Kicker Plus retails for 
$1 39, with upgrades available for $35. ExcelMore, Version 2.0, retails for $99; upgrades are 
$10. Aristocad Inc., Milpitas, Calif.; (408) 946-2747. 

Project Scheduler 4, Version 
2.0— The upgraded release of Sci- 
tor Corp.'s project management 
package offers several new multi- 
project options and support for 
expanded memory. Version 2.0 
supports up to 2,000 tasks per proj- 
ect and 500 resource definitions; an 
unlimited number of task links and 
resource assignments can be made. 

Up to 500 independent projects can 
be loaded for multiproject manage- 
ment. Furthermore, the size of the 
Network Chart has been increased 
by 50 percent to accommodate the 
larger project capacity of the up- 
grade, and the package also In- 
cludes a new Resource Allocation report that provides full cross-project resource reporting 
for selected resources. Enhancements to the package's scheduling capabilities include an 
Update Progress function, expanded Gantt Chart customization features, and an import/ 
export utility that supports batch-mode operation. Furthermore, screen and report prefer- 
ences can be saved and recalled, and printer and plotter selections can be changed directly 
from the program. Project Scheduler 4, Version 2.0, retails for $685. Current users can 
upgrade from Version 1 .5 for $70 (plus $5 shipping inside the U.S.). Those who purchased 
Version 1 .5 of the program after July 1 , 1 989, can receive the upgrade free of charge. Scitor 
Corp., Foster City, Calif.; (415) 570-7700. 

C Tools Plus, Version 6.0 — An updated library of functions tor Microsoft C users. Version 
6.0 of C Tools Plus, from Blaise Computing, offers programmers an assortment of new 
routines for developing C-based applications, including virtual, stackable menus and 
windows with full mouse support and optional drop shadows; multiple virtual pop-up help 
screens; a single function call that can move, resize, and promote a window or menu to the 
top of the stack; the ability to update covered windows automatically when they are written 
to; support for EGA, VGA, and MCGA text modes; and support for Enhanced-style 
keyboards. Programmers who need to integrate mouse support into windows and menus 
can take advantage of special routines to detect clicks and double-clicks and to adjust the 
timing with which the clicks are sensed. Furtherrnore, functions written in C can be installed 
so that they will be called whenever certain mouse actions occur. C Tools Plus, Version 6.0, 
retails for $149. Current owners can obtain the upgrade for $45. Blaise Computing Inc., 
Berkeley, Calif.; (415) 540-5441. 



In Project Scheduler 4, Version 2.0, the Network 
Chart accommodates up to 500 projects. 
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BORLAND’S PARADOX 3.0 
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^^Torture 

up a clear winner 

Ltahases- Pnradi 




PARADOX I 


When we win, you win. And that’s 
just happened again. 

PC Magazine tested 6 dif- 
ferent multiuser data- 
bases to find out how 
well they perform 
in network I paradox I 

environments. 

Paradox® 3.0 was 
the clear winner. 

And you’re the 
clear winner because 
there’s no confusion 
about which multiuser 
database to buy. 

Paradox 3.0’s record-locking, 
automatic updating, “Query-by- 
Example,” instant graphs. 



and presentation-quality graphics 
make you a winner— 
whether you’re a single 
user or on a network. 
And that’s just the 
beginning of 
Paradox database 


power. 

And you can 
try the winner, 
before you buy 
the winner. 

Call 800-345-2888 now 
for your Trial Version of 
Paradox 3.0. For only $9.95. 


BORLAND 


CODE: MX04 
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PostScript Power For Your 

LaserJet. Only $195. 




PostScript Performance Without the High Price 

CIRCLE 342 ON READER SERVICE CARD 


Without PostScript capabilities, the HP LaserJet^" is 
a magnificent, underutilized machine. In most offices it 
chugs. Now, in every office, it can fly. 

With Prescript^", the exciting, new software package 
from POC, you can turn your LaserJet into a PostScript 
printer — without the high cost, the inconvenience, or 
the speed degradation of other upgrade solutions. 

ONLINE PRINTING 6c PREVIEW 

Onlv Prescript gives you online printing, letting you 
print without exiting your application. Only PreScript 
gives you WYSIWYG preview capability, so you can see 
your document on the screen exactly as it will print. 
Only Prescript gives you full page graphics without 
a printer memory requirement. 

And Prescript runs up to five times fas- 
ter than other solutions, particularly 
for graphics intensive pages and 
pages that switch fonts fre- 
quently. For even faste 

printing, an optional 'JfAV * 


Prescript interface card is available for use with the 
LaserJet Series II. 

Plus, you get unlimited scalable, rotatable fonts 
along with aJl of the PostScript special effects, includ- 
ing support for powerful grey scale generation, charac- 
ter path, complex clipping, arbitrary image scaling and 
rotation, and curve drawing with flatness control. 

Prescript requires no expensive printer controller. 
No extra printer memory. No external drivers. No soft 
fonts or font cartridges. No hidden costs. 

So make your LaserJet take off for pennies. Power up 
with Prescript: 13 fonts ($195); 35 fonts ($395); 
interface card ($195). 

System reifuirevients: 286 or 386 PC with 2 MB of extended memory; DOS 3.1 or 
higher; PreScript also works with the HP DeskJet and other HP-PCL compatible 
printers. 

DOC 

Call (201) 808-1900 POC 

or write: 44 Route 46 

Pine Brook, NJ 07058 
FAX (201) 808-9889 

A/I product names are tradetTiarks of their manufacturers. 


See Us at Covulex Booth A443 CASHMAN’ 
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New & Improved 


WorldPort2400IMNP 

CONTINUED FROM PAGE S4 

2.75 by 4.8 inches (HWD). According to 
Touchbase Systems, the 2,400-bps modem, 
which costs $499, achieves an effective 
throughput of up to 4,800 bps. Compatible 
with Bell and CCITT protocols, the World- 



including Carrier Detect ar>d 
low-battery warning lights 

Port 2400/MNP allows telephone connection 
through direct connect and acoustic couplers. 

Other features include Hayes AT com- 
mand set compatibility, auto-dial/auto- 
answer/auto-rate select, and an on-board 
speaker. 

List Price: WortdPort 2400/MNP. $499. 
Touchbase Systems Inc., 160 Laurel Ave., 
Nofthport, NY 1 1 768; (51 6) 261 -0423. 
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HP Offers Adobe 

PostScript 

Cartridge 


NEW 


Hewlett-Packard has incorporated Adobe’s 
PostScript interpreter into a cartridge for the 
LaserJet IID printer. The $995 cartridge con- 
tains 35 typefaces and gives IID owners ac- 
cess to the 500 typefaces of the Adobe Type 
Library. For single-sided printing, 2MB of 
printer memory is required; 4MB is needed 
fordouble-sid^ printing. 

Liat Price: PostScript Cartridge for LaserJet 
IID. $995. Requires: HP LaserJet Series IID 
printer; 2MB printer memory lor single-sided 
printing, 4MB printer memory for double-sided 
printing. Hewlett-Packard Co., 19310 
Pruneridge Ave., Cupertino, CA 9501 4; (800) 
752-0900. 
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From purple graphic 
majesties to nopDV waves 
ofdata*( 
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Finally, an invaluable 
resource tool that brings 
the United States into 
better focus. 

Beginning now, busi- 
ness-people, travelers 
and educators will have 
immediate access to a 
single, complete source 
of maps and data 
for every state. And for 
nearly every need. 



Bar chans and graphs 
display data on every stale 
ranging from demographics, 
education, employment and 
industrial statistics to 
electoral data, state history, 
climate irformation and 
tourist attractions. 



Stunning comparative maps 
o/ the entire country as well as 
regions and individual states. 
Populations, average incomes, 
tax rates, state economies and 
even school enrollments are 
instantly defined. 


Beautiful maps of all 50 
states and Puerto Rico. 

View major natural features, 
elevations and locations of 
each slate's largest cities. 


PC USA is a simple 
to use “Electronic Atlas.” 
An instant guide to geo- 
gn^rhical and demogra- 
phicaJ information blow- 
ing businesses an efficient 
means to gather facts. 

What’s more, PC US A 
text and graphics can easi- 
ly be exported to other 
programs. 

Available at Egghead, 
Electronics Boutique, 
Software, Etc. and Software 
City, or call us directly. 

1 - 800 - 255-2789 


© 


PCGlobe 

4435 S. Rural Rd.. Suite 5-333 
Tempe, Arizona 85282 
(602)894-6866 
Facsimile (602) 968-7196 


Also available: PC Globe w itb instant profiles and cross comparisons 
for 177 countries. S69.9.‘i. 


wilh IBM9PClXriATlFS2 and compatMts with a minimum of 5I2K RAM Suppons HfnuJ^ monochrome. 
CCA. EGA and VGA displays. DOS 2.0*. Single floppy or Hard disk "PC USA is a trademark of PC Globe. Inc. 
"PC Globe" is a registered trademark of PC Globe. Inc. C 19S9 
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Our desktop manager is one of our most noteworit^ 
features. It has a word processor, database, autodtaler, 
telecommunications and much more. Including a 
calendar to help you keep appointments, __ 

print out to-do lists, even gnph 


Many utilities thrive 
onh on misfortune. 
PC Tools provides 
first-rate accident 
insurance plus 
much more. ' 


your free time. 






It*- . 


Find files and preview them in their native formats 
(including 1-2-3 and dBase) in a fraction of the time 
it formerly took. Hit LAUNCH and your application 
and associated datafile are automatically loaded. 


Our clipboard lets you 
cut information from 
your spreadsheet and 
paste it intoyour 
word processor (or 
any other applica- 
tion) without 
re entering data m 
or text. ^ 


Accidents happen. 


And when they do, nobody makes it easier to recover a deleted file or restore a hard disk than PC Tools 
Deluxe. But Central Pomt Software believes a utility product should do more than just protect you from 
misfortune. More than simply back up your hard disk, recover an inadvertently deleted file, or allow you to 
man^ your files fiom a DOS shell. 

Central Point’s vision is that a utility product should enhance your productivity every moment you’re at 
the keyboard. It should simplify the way you find, preview and load a 1-2-3 spreadsheet Mate it easy to 
combine the contents of one document into another. Even allow you to look up a client’s address while you’re 
in the middle of another application. Everyday tasks. Tasks that without PC Tools Deluxe, are difficult to do 
and take far too much time. 

But it’s not just what PC Tools Deluxe does that mates it different. Its windowed environment mates 
doing these thin^ (as well as all of its other functions) simple. The environment’s movable, resizable win- 



Inadi'triently losing a file is easy to do. Our 
UNDELETE makes it just as easy to undo. 
(Recovers entire subdirectories too.) 


Our PC CACHE can accelerate disk intensive applications dramaticalfy. 


Encr^t financial info, 
empbyee data, contracts 
and other sensitive 
information in a format 
nobody can crack I 
Except you. 


In the event 
yourdiskgoes 
up in smoke, 

K BACKUP 
makes sun you' 
won't get 
Immed. It's 
bnathtakingfy 


fast, nliable 
and extnmely 
easy to use. 


We can make child's play 
out of finding and 
wooing with files on 
Novell or IBM Token 
Ring Networks. 


dows, full mouse support, pull-down menus and context sensitive help make learning and using the product 
a breeze. And PC Tools Deluxe conforms to IBM’s Systems Application Architecture 
(or SAA) standards so its look and feel is almost identical to all the other applications 
you’ll see in the 90s. 

PC Tools Deluxe. It has redefined what a utility product should be. Designed not 
only to protect you from misfortune, but to 

make using your computer as fast and easy T)^ TXrklc' R 

^ it should re. So, even if you never have 1 KHIIS IvClLlXC CXO 

(^entfdBmdSofb^ 

4 MHEf OF w MOD noMincr on r t/riBii MMPw 


had an accident in your entire life, you’ll 
still benefit fiom PC Tools the very moment 
you start using it 
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No matter which 
of these modes you use, 

40-colunin CGA Text 
40-column EGA Text 
40-column VGA Text 
80-column CGA Text 
80-column EGA Text 
80-column VGA Text 
Lo-res CGA Graphics 
Hi-res CGA Graphics 
MDA Monochrome Text 
80-column VGA Monochrome Text 
Lo-res MCGA Graphics 
Lo-res VGA Graphics 
Med-res VGA Graphics 
EGA Monochrome Graphics 
Hi -res EGA Graphics 
Hi-res MCGA Graphics 
Hi -res VGA Graphics 

we have 

the VGA display for it. 



Magnavox introduces two new Professional 
Series displays that are fully compatible with all 
17 VGA modes— both designed with the intelligence 
youVe come to expect from Magnavox. 

With a VGA display system, you’ll get the most 
out of your present software and prepare yourself for 
graphics environments like Windows 386, OS/2, ™and 
Presentation Manager." Resolutions include 720 x 


400 for text, and 640 x 480 in 256 colors for graphics. 

Both displays have a 14" CRT, versus the 12" 
industry standard. And both come with a built-in 
tilt/swivel base and are backed by a 2-year limited 
warranty— twice as long as most other brands. 

At $229 for the 7BM749 paper-white mono- 
chrome and $649 for the 9CM082 color display, 
Magnavox makes VGA displays affordable. 


MASNAVOX 

Smart. Very smart. 





by 

Gus Venditto 


Pipeline 


A Look at the Trends Shaping the Personal Computer Market 


IBM Reacts to Impending 
EISA Machines with 64-bit 
Micro Channel Modes 


The first clear result of the 
EISA consortium is here, al- 
though it's not quite the ef- 
fect that the Gang of Nine 
was trying to achieve. Ex- 
tended Industry Standard 
Architecture machines won’t 
go on sale until late Novem- 
ber or December, but the design 


is already squeezing more 
performance out of machines 
it's designed to compete with: 
IBM’s Micro Channel PS/2s. 

In October, IBM debuted 
protocols that will allow far 
higher data-transfer rates on 
existing Micro Channel com- 
puters. IBM calls this a strat- 


egy that will give Micro Channel 
systems adequate room for 
growth through the ’90s, and 
while these enhancements were 
hinted at in years past, there 
seems to be no compelling 
reason to atmounce them now 
other than to overshadow the 
impending arrival of EISA 
machines. 

The new protocols allow 
two new data-transfer modes 
across the Micro Channel. Both 
modes permit streaming data 
transfers, one at 32 bits and 


the other at 64 bits, providing 
maximum speeds of 40 and 
80 megabits per second, re- 
spectively. Today, a 20Mbps 
rate is the highest possible. 
Sixteen-bit PS/2s, like the 
Model 50 and 60, won’t ever 
witness 64-bit data transfers, 
but the basic techniques will 
still work in these machines 
to push transfers at the high- 
est rate the hardware will al- 
low you to use. 

The key to these new proto- 
cols is a leduction in the amount 

CONTINUES ON PAGE W 


I Quicken 3.0 
Intuit Software 


I WordPerfect 5.0 
WordPerfect Corp. 


I Lotus 1-2-3 2.2 
Lotus Development Corp. 


TOP TEN SELLERS — A Five-Week History 


The latest release of Ouic/terr continues to fly high. It's got an 
attractive price (below $50) and has been building sales with 
glowing word-of-mouth reviews. In recent months, user groups 
across the country have been devoting meetings to demos 
and tip exchanges. 


I PC Tools Deluxe 5.5 
Central Point Software 


Lotus 1-2-3 3.0 
Lotus Development Corp. 



The Norton Utilities 
Advanced Edition 4.5 
Peter Norton Computing 

■ Harvard Graphics 2.12 
Software Publishing Corp. 


READING THE CHART 


The Top Ten Sellers list ranks PC busi- 
ness programs according to their sales 
totals in the week ending September 30. The 
chart that appears to the left of each program 
name shows how the program's sales ranked each 
week for the last five weeks. The hash marks at the 
bottom of each chart represent each of those five weeks, 
beginning with the vyeek of August 26. Dramatic shifts in a 
particular program's ranking may be the results of sales promotions 
conducted by individual retailers. Seasonal factors, such as end-of- 
year budget purchase decisions, can also play a large role in the perfor- 
mance of a particular program in any period. More than 12,000 individual 
locations contribute to the list. 

Saiee Information compiled by Ingram-Micro 0 and PC Connection Inc. 

Rankings are based on rwt sates by unN: returns are subtracted from gross sales 


Fastback Plus 2.0 
Fifth Generation Systems 


ProComm Plus 
Datastorm Technologies 

a MIcroeoH Word 4.0 
Microsoft Corp. 
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of addressing infonnation that 
needs to be passed, thanks to 
three previously undocumented 
features: data-parity, address- 
parity, and synchronous- 
channel checks. With this veri- 
fication subsystem in place. 
Micro Channel adapters can 
eliminate all but the first 
exchange of addressing in- 
formation before sending 
data blocks, so streaming data 
transfers can roar across the 
bus once the initial address 
locations are exchanged. 

In addition, there’s a new 
bus-mastering protocol. 
Subsystem Control Block, that 
will aid devices that want to 
communicate across the bus 
without bothering the central 
processor. 

EISA developers say they’ll 
be able to match these 
features — if the demand ma- 
terializes. 

To help get these new 
protocols into products faster 
than the original Micro Chan- 
nel cards. IBM has launched 
a partnership with Chips and 
Technologies to design the 
chip sets board manufactur- 


ers will need to use bus-mas- 
tering techniques. 

The fact thm IBM has called 
on Chips and Technologies, a 
company that was created to 
reverse-engineer IBM hard- 
ware designs, 
indicates how 
much the 
market has 
changed in the 
last few years. 

When IBM 
introduced 
Micro Chan- 
nel in 1987, it 
was protective 
of the new 
system’s speci- 
fications, fearing that doners 
would take away its proprie- 
taiy edge. Today, IBM is anxious 
to remove the proprietary trap- 
pings and encourage devel- 
opers to do something — 
anything — for Micro Channel 
machines. 

Zenith, Now Owned by Bull, 
Among the First with EISA 

While HP is the first company 
to show an EISA PC (see pre- 
view on page 33), there’s some 
irony in the plans of another 
EISA pioneer. Zenith will ship 
its Z386-33E by year’s end, 
even though its new owner. 


Croupe Bull, has invested in 
Micro Channel designs for 
the European market. Croupe 
Bull also owns C2, a key 
supplier of Micro Channel chip 
sets. 

Zenith 
Data Systems 
was recently 
spun off hom 
its parent 
company. Ze- 
nith Electron- 
ics, and is now 
operating as 
a completely 
owned sub- 
sidiary of its 
French par- 
ent, which also owns the Hon- 
eywell line of minis and main- 
frames. For the time being. 
Zenith Data Systems plans to 
proceed on the same course 
it’s been following with port- 
ables and desktops — except 
that it will change its familiar 
lightning bolt logo; that has 
to stay with its former owner. 

Toshiba, NEC Ramp Up 
4Mb RAM Chip Lines 

IBM took the lead in pioneer- 
ing 4Mb DRAM chips, but 
the Japanese are now pulling 
out all the stops to satisfy 
demand for the new design. 


Toshiba and NEC are both 
planning tenfold increases in 
production of 4Mb chips in 
the coming months, from a 
current level of about 100,000 
units a month to 1 million 
chips monthly by next spring. 

That’s still far behind the 
companies’ monthly produc- 
tion rates of 30 million 256- 
kilobit and 1Mb chips, so prices 
aren’t likely to descend from 
the stratosphere for 4Mb devices 
till at least the end of 1990. 

Meanwhile, prices for I Mb 
and 256-kilobit DRAMs 
continue to slide. Retail prices 
for lOO-nanosecond 1Mb chips 
have fallen from an average 
of $38 last October to $ 1 3 in 
June to $1 1 at present. Over 
the same period, 100-ns. 256- 
kilobit chips have dropped fiom 
$1 3.25 to$4.50to$3.25. And 
SIMMs, which were impos- 
sible to find in single units 
last October, have come down 
about 20 percent since this 
June. (All prices were pub- 
lished in FCT Wee* ads during 
these periods.) 

Prices for entire systems 
haven’t yet caught up with 
these RAM price changes 
because computer makers had 
to stock up on chips when 
prices were high. ■ 


Meanwhile, 
prices for 1Mb 
and 256-kilobit 
DRAMs continue 
to slide. 
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You never know where your reports will be read, so 
you’d better get a printer with great presentation skills 

Introducing the Pinwriter P2200XE. 





These days, if you want someone’s 
undivided attention, you have to com- 
mand it. Introducing the new NEC 
Pinwriter* P2200XE. A top quality 24- 
wire dot matrix printer with the com- 
manding presentation skills of an old 
pro, the high speed and low price of a young upstart. It’s 
the perfect printer for anyone on a budget. 

The P2200XE not only features 8 standard type styles 
and 18 optional font cartridges, but it’s the world’s first 
printer with our new Fast Focus™ font. Which delivers let- 
ter quality perfection at speeds of 
morethan80characterspersecond. J 
Combine type variety with 

360 X 360 dot-per-inch resolution, 

and a ribbon that prints every dot 


Pinwriter PS200XE 


crisp and black, and you’re beginning to get a very clear pic- 
ture of just how commandirrgyour reports can be, complete 
with charts, graphs or drawings. No matter who’s reading 
them. No matter where. 

For an even more dramatic presentation, look to our 
P5200 or wide carriage P5300 dot matrix printers. Both 
uphold the Pinwriter tradition of the highest reliability 
ratirrgs in the industry, but also offer the blacker blacks 
of multi-strike ribbon technology. 

NEC Pinwriter printers. They’ve helped make 
NEC a $24 billion world leader in computers and 
communications. They’ll 
make a great presentation 
on your behalf any time 
you turn one on. 

WE'KE MAKING THINGS BETTER FOR YOU. 


NEC 


NEC Information Systems, Inc., 1414 Massachusetts Ave., Boxborough, MA 01719. 1*800-NEC-INFO. In Canada, 1-800-343-4418. 

C^c 

C Copyright 1869 NEC iRforreaiton Syatvnis, Inc. Pinwriter li • Rgtateml tradrmarii wmI FW Portui tai • tndemarii of NEC Carp. 




ClipArt from Ato Z. 



A is for Arrow li is for liasehall 




E is for Easier 



F is for Flans 



G is fur Gears 



M is for Molorcyt le 



S is for Santa 



W is for World 




T is for Texas 


U is for Uncle Sam V is for Valentine 




POSt^ 



X isfor X-ray 


Y is for Yacht Z is for Zip Code 


As if Microgtafic Designer and 
Graph Plus weren’t easy eiKXjgh to 
use already, in an effort to further 
simplify your life in the graphics 
world we hereby offer our entire 
collection of Wmciows-compatible, 
object-oriented electronic art. 

Well, almost our entire collection. 

We tan slightly short on space (about 
500 pages short, if you must know). 

But don’t despair. Just call us at 
1-800-272-3729, and we’ll not only 
send you a ftee demo disk with the 
26 symbols on this page, but we’ll also 
include a colorful pictorial guide to 
the 14,974 that didn’t quite fit 

Micrografx ClipArt Easy as ABC. 



MICROGRAFX’ 


CAPCM 12.23 


Eacn Ucregraii CipArt inrary ncMn Bw Ucrcgrati Pwllelie M* utMir PwKotn '•qum McntoR 
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Machrone 



New technology 
always upsets 
the apple cart. 
But that can be a 
good thing if 
you learn to take 
advantage of it. 


The personal computer is an instrument of 
corporate insurrection. Every organization has 
a bureaucracy dedicated as much to its own 
survival as to the survival of the organization. 
Every organization also has revisionists dedi- 
cated to motivating the bureaucracy to change. 
But until the personal computer revolution, 
the revisionists were hard pressed to do this. 

A change in technology, however, is an 
ideal vehicle for implementing other needed 
changes. Just as legislative bills often carry a 
number of riders, new technologies can often 
invite tinkering with other aspects of the 
workplace. 

I’ll give you a personal example. In one of 
my former lives, I was the manager of com- 
pensation in the personnel department of a 
large Insurance company (I know it’s a strange 
background, but everybody has to come from 
somewhere). During my tenure, the powers 
that be decided that it was time to computerize 
the personnel department. 

Even though I was a staunch supporter of 
the project, I wasn’t sure how involved I might 
get with it. At one of the planning meetings, 
however, the folks from the systems depart- 
ment announced that they would need a user 
liaison. To my surprise, everyone at the table 
turned and looked at me. 

Our new system was based on a computer- 
printed employee profile that would serve as a 
turnaround document for virtually every kind 
of personnel transaction, from changes of 
address to performance reviews and salary 
increases. First-line supervisors throughout 
the company would have to know how to fill 
out the document correctly before sending it 
up the tine for approval. They would have to 
apply personnel policies and procedures to the 
letter to avoid having the document bounced 
back. 

Much of the personnel policy manual had 
been written by a man whose goal in life was 
to reduce all written communications to the 
level of a dumb, belligerent labor attorney 
having a bad day. He was neither dumb nor a 
labor attorney, but with his guilty-until-proven- 
innocent attitude, he often had a bad day. He 
was backed by an equally Napoleonic assis- 
tant vice president, who added his own mea- 


sure of obfuscation to the policies. 

The fruit of their labors was written entirely 
in the third-person passive voice, with as many 
19th-century legalisms thrown in as possible. 
The tone was somewhere between the insult- 
ing and the punitive. Needless to say, the per- 
sonnel department was despised by operating 
management. 1 was determined to change that, 
using the new system as leverage. 

SNEAK ATTACK 

My weapon was the user manual. I figured that 
if people could understand the policies and the 
reasons for them, they wouldn’t hate us for 
enforcing them. So I translated the policies into 
English and organized them by desired action. 
1 outlined each of the procedures step by step. 
The bottom half of a page often had a reproduc- 
tion of the relevant portion of the employee 
profile with sample entries. 

Along the way, I streamlined many of the 
procedures, eliminating needless signatures and 



logging steps. Each procedure began on a fresh 
page of the manual, with a headline-size title 
and a cheerful logo in a contrasting color. In 
order to avoid the inevitable problems with the 
company’s printing hierarchies, I desktop-pub- 
lished my work of samizdat, using a typewrit- 
ten master and clear plastic overlays and trans- 
fer letters for the headlines. I had already put 
through the logo pages, having disguised them 
as a stationery print request. I ran the whole 
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n on-screen chart processor that knows about charts and diagrams, not 
just another “screen-draw” program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to data-flow 
diagrams, flow charts and organization charts. With it you can quickly com- 
pose diagrams. More important, you can easily modify them so they are always 
up to date. 



Automatic. Fully automatic text centering within shapes. Fully automatic line routing & re- 
routing. Fully automatic placement of text along lines. 

Fast. Written in assembly language for speed. 

Large. Diagram size limited only by available memory. Supports LIM expanded memory. 
Diagram too large for your printer? EasyFlow automatically breaks the diagram up & prints 
it in page size pieces. 

Standard. All standard data flow and flowcharting shapes included. Dther shape libraries 
are available. 

User friendly. Don't take our word for it. PC Magazine says ‘ ‘EASYFLOW lives up to its name. 
It's hard to imagme any easier and more flexible way to produce basic and even complex 
flowcharts". 


Mouse. Optional but fully supported. 

It works. Over 50,000 copies sold. Two of the "big eight" accounting firms have world wide 
site licenses for the use of EasyFlow. 

It prints. On most popular printers including IBM, Epson, Toshiba, HP LaserJets, HP Desk 
Jet XEROX 4045, postscript printers and many others. 

It plots. On HP7440, 7475, 7550 and 7585B plotters. 

Documented: 130 page manual plus over 150 screens of context sensitive help. 

Rush delivery: Order by noon today (eastern time) and you'll have it tomorrow. Rush delivery 
charge is $10.50 (instead of $2.00) and is available only to continental USA and Canada. 
EasyFlow works on IBM PC's. IBM PS/2 and compatibles. Requires 51 2K memory, hard disk 
and an IBM CGA/EGA/VGA or Hercules monochrome compatible adapter card. 

Order direct tor ohiy $149.95 + $2.00 S&H (USA/Canada). $10.00 (foreign). 

Payment by M.O., check, VISA MasterCard or Company PO. 


Haven Tree Software Limited 

PO Box 1093- P 

Thousand Island Park, NY 13692 



Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext. 49 
Telefax(G3): (613) 544-9632 
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thing off on a high-speed Xerox machine 
after hours. It was beautiful. 

In our system status meetings, I merely 
marked the user manual as ‘ ‘ Completed. ’ ’ 

I had cartons of them stacked in the back 
of the records section. The system im- 
plementation date drew near. The first- 
line supervisors were all scheduled for 
training classes. Finally, my nemesis asked 
me if he could see a copy of the user 
manual. I brought one to his office. 

I could tell from his immediate reac- 
tion that the bright blue-and-black logos, 
thumb indexes, and snappy binder didn’t 
fit his image of what an official personnel 
document should look like. As he read 
through it, his expression became more 
and more morose. He challenged my lan- 
guage on several occasions, objecting to 
phrases such as “You will need to . . 
instead of “The supervisor in all cases 

must ’’ His big request was for me to 

redo the user manual with page references 
to the policy manual, ‘ ‘ so people can refer 
to it,” he said. My reply: “Why would 
they want to do that?” 

Needless to say, the system was a big 
hit with management, to the point of 
applause in some of the training sessions. 
TTie company sorely needed the stream- 
lining and procedural changes, and they 
simply wouldn’t have happened without 
the new computer system. It affected the 
entire company. 

LEARNING FROM EXPERIENCE 

Today, of course, we can make the same 
kinds of changes, but at the departmental 
level, the workgroup level, and even the 
individual desk. You can get any number 
of people to tell you why something can’t 
be done. And most will counsel you to 
make a change in slow, easy steps, when 
the right answer is to jump into the deep 
end and swim. We probably couldn’t have 
come up with a plan to revise procedures 
as part of the installation of the new per- 
sonnel system. The idea would have been 
beaten down as unrealistic, overreaching, 
or irrelevant. 

Somewhere in your organization anew 
LAN is imminent, or a department is 
about to switch over to different software. 
Whatever the change, it’ll jar things loose. 
How well will you be able to reposition 
them before they settle back into the same 
old places? ■ 
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The World's Btst Selling, 
Easiesi-io-l^ 
Full-Featured 
Accounting Software 

• General Ledger 

• Accounts Receivable 

• .Accounts Payable 
' Casb Management 
' Inventory 

• Fnrehase Order 


' Graphics 
‘ Alanagement 
Itportlng 




$ 149.95 
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$ 499.95 


Introducing Two Remarkable New Products from the Leader of 

Accounting Software 


Over 1/2 million people in 18 countries have built their businesses with 
the help of DacEasy. Knowing the importance of this investment, 
we’ve listened to our customers and as a result, we’ve developed our 
best yet. Version 4.0 of DacEasy Accounting offers so much more than 
just “counting the beans’’; it’s a manager’s dream. With over 100 new 
features, Version 4.0 also provides instant analysis of company per- 
formance with the new management reporting and graphics modules. 
Or move up seamlessly to the DacEasy Accounting Network System, 
which .sets new standards of excellence in full-featured accounting! 


Special Upgrade Offer the DacEasy Way! 

We make it so simple for existing DacEasy Accounting users to 
upgrade. Whether you’re a 1.0, 2.0 or 3 0 user, call in with your Serial 
Number and receive new V'ersion 4.0 or the Network Version at 
special pricing. 

^ DacEasy, Inc. 


Extended Support for Today and Tomorrow 

Behind every DacEasy product, more support is provided than on any 
other accounting package in history— seminars in 40 cities, .self-paced 
instructional materials, tutorial books by five publishers, telephone as- 
sistance from over 35 friendly, qualified DacEasy representatives, 
video tapes and a complete line of award-winning .software such as 
Lucid 3-D that can integrate pierfectlyl 


Solutions That Work Together 

See Your Local Dealer or to order call 



(in Canada, call 41(>444‘EASY) 


or write to: DACEASY. INC. • 1*^950 !»rrston RtKid • Suite 800* Dallas. TX 75252 •(inclutie S7.50 for 
po.stage and handling within U.S ) • Ask for your free People's Choice Catalog on the enure line of 
DacEasy software and hardware • L’ncondilional 30 I>ay .Mone>‘ Back Guarantee on all prtxJucts 
tx>ughi directly form IkicEasy (levs shipping clurges) 


Minimum Hardware Requirements: DacEasy Acctiuming Network System supports Novell Network. IBM PC NET and any IX)S 3 1 Net Bios Compatible LA-N • DacF.a.s>’ Accounting Version 
4.0 requires 512K memory (640K with graphics). IBM or compatibles. Hard disk only. MS-IX^S or PC -IXDS 2.1 or later. Mon(x.hr«)me. CGA, VGA and EGA monitor .Mouse optional • .M.S- 
DOS. PC'DOS. IB.M and Mjcrosoft are trademarks of their respective corporations l>acEasy arnl Lucid 3-D are iradenurks of l>acEasy, Inc Copyright © 1989, DacEasy. Inc iMl rijdth* reserved. 
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''To all of you concerned with leapfrogging 
computer technology, I am happy 
to announce that the frog has landed.” 



going to do it? 


When we say the IBM Personal System/2® family of computers is 
great for today, and gets even better as new technology comes along, 
we’re not just jumping to conclusions. And to demonstrate, 
we proudly introduce our latest advancement: a powerful new IBM 
486™ upgrade for the PS/2® Model 70-A21. 

The New 486 Upgrade Protects Your Investment. 
It’s remarkable how simple it is to install. Just plug in the new 486 
Power Platform where your 386™ platform used to be. Suddenly, 
you’ll be sitting in front of IBM’s fastest PC ever. One that excels in 
numeric-intensive applications: up to twice as fast as 33 MHz 
386 systems with an 80387 co-processor, and up to three times 
faster than other 25 MHz 386 systems. 


IBM. Personal Sysiem/2 and PS/2 are registered trademarHs and Micro Channel ts a trademark of International Business Machines Corporation 386 and 466 are trademarks of Intel. © 1969 IBM Corp 
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PS/2 it! 



And Ix'sides providing you with an entree into state-of-the-art 
486 technology, the PS/2 Model 70-A21 gives you the indus- 
try’s most advanced 32-bit PC bus — IBM’s Micro Channel.” 

The Solution Is IBM. With IBM, its easier than ever 
to take advantage of today’s most powerful PC solution, 
while still protecting what you already own. For more about 
the l’S/2 Model 70-A21 and the 486 Power Platform, 

(«ntact your IBM Advanced Products Dealer or your IBM 
marki'ting rt^[)resentative. For a dealer near you, call 
1 800 IBM-2468, ext. 183. Do it now. Because 
a technology leap like this can really give you a 
jump on your competition. 


SEETHE IBM PS/2 IN ACTION AT LAS VEGAS COMDEX, NOVEMBER 13-17. THE SOLUTION IS AT BOOTH 1358. EAST HALL 




PrIntQW Mgh PtwkKtmty 
Pmt Spoo&^ Softumn for Pomw-Us»s. 


Boost your PC’s capabilities with 
PrintQ, the original, professional 
quality print spooler with mainframe 
power that lets you compute while 
you print. Without waiting and 
without wasting time. 

Run your application programs as 
usual. PrintQ intercepts documents 
bound for the printer, spools them 
to disk, and prints them automati- 
cally. Also PrintQ is completely 
programmable, 100% software 
and installs in seconds. 

The “Pbp-up" Status Display allows 
you to view the print sequence and 
control document printing. Each 
document is maintained separately 
as a “PrintFile,” which can be con- 
trolled individually, to meet your 
specific needs. For example, you 
can print 5 copies of a memo, but 
only one copy of a letter. 

PrintQ 4.0 Offers K 
Users Ihese Powerful 
Advantages. 

■ Spools to disk, not RAM. 

■ Can be loaded into Expanded 
Memory (EMS). 

■ “Pbp-up” Status Display using 

Corporate Licensing Available 

‘Dealer guarantees may differ. 


HiLite bars, tagging, menus and 
automatic prompting makes using 
PrintQ easy. 

■ Choose any of your printer’s fonts 
or functions for each or every 
PrintFile. 

■ Unload PrintQ completely from 
memory. 

■ View documents on screen with 
or without printing. 

■ Spooled reports can be exported 
to other programs (ASCII files). 

■ Automatically prints the number 
of copies you specify. 

■ Restart printing ftom any page. 

■ Start or stop printing at anytime. 

■ Powerful forms alignment 
capability simplifies working with 
pre-printed forms. 

■ Spool reports to disk to be 
printed out automatically whenever 



a printer is connected. 

■ Minimizes forms changes by 
grouping similar documents. 

■ Archives reports for reprinting. 

■ Print in order of priority. 

■ Wbrks with any printer or plotter. 

■ Control from a batch file and bom 
within compiled languages. 

■ No program modifications 
required. 

■ Automatic help on every screen. 

■ Quick Start Card for fast, easy 
installation. 

Guaranteed!* 

Try PrintQ. If you don’t fully agree 
that PrintQ saves time and 
increases productivity, return it 
within 30 days for a full refund. 
Order now. (3all toD bee 

1-800-346-7638 

extension 101 or see your local dealer. 
In New Jersey call 201-584-8466. 
Same day shipping on U.S. phone 
orders. 

Some "warnings” were 
meant to be i^ored. 



Soflwaio Diieclkim, Inc. 

1572 Sussex Turnpike 
Randolph, New Jersey 07869 
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Slowly but surely, 
Microsoft is taking 
over our industry. 
Our industrial past 
shows how this 
can be stopped. 


Is Microsoft the only smart software company 
out there? The company recently bought Bauer 
Enterprises, the obscure maker of a PostScript 
clone. Microsoft hopes to pull off the same 
kind of coup that it did with IBM, when it 
bought the code to Seattle Computer Prod- 
ucts’ operating system for the 8086. That 
became PC-DOS. The rest is history. 

This time, Microsoft is hoping to license 
the Bauer code to Apple and others now de- 
pendent on Adobe for PostScript. All Post- 
Script laser printers rely on Adobe for soft- 
ware to drive the imaging engine. While those 
who sell $20,000 typesetters don’t mind spend- 
ing a few hundred extra bucks for Adobe’s 
outstanding PostScript software, continuously 
falling prices make PostScript prohibitive for 
the laser printer market, or so we are led to 
believe. Others know this and have tried to 
come up with a decent PostScript clone, but so 
far the results have been unspectacular. 

Microsoft hopes to change this pattern by 
using its usual method, which is to throw a 
mediocre product into a sea of programmers to 
see what comes out. I guess it’s easier than 
developing things from scratch. Except for 
Microsoft Excel, Microsoft Word, and the 
Microsoft Mou.se, Microsoft has always relied 
on buy-outs or outside help to develop its 
products. It will buy the smallest of companies 
(Oakland-based Dynamical Systems, for ex- 
ample, a group of professorial experts that 
developed a character-based multitasking 
windowing environment). Its personnel then 
all disappear into the void in Redmond, and 
the product may or may not be seen again. 

Company after company is approached by 
Microsoft in an eager effort to gamer control 
of the industry. The original designs for MS- 
DOS, Xenix, Flight Simulator, the Mach 
Accelerator cards, and many other products 
were bought from outside sources by Micro- 
soft, which then puts thousands of program- 
mers to work writing updates and upgrades. 

Most of these programmers are tickled pink 
just to be working under the same roof as Bill 
Gates. But Bill Gates knows that the best work 
is still done by hungry young turks in an attic 
who dedicate themselves to some code. In the 
process, will Microsoft become just another 
holding company like Computer Associates? 


The mystery in all this is why other soft- 
ware companies aren’t doing the same thing. 
Unless the industry wants to see Microsoft 
running all aspects of the software business, 
from operating systems to applications opti- 
mized for those operating systems, some other 
players had better figure out what’s happening 
and take some action, 

HERE'S THE PLAN 

What’s needed to rekindle competition is not 
Microsoft, but Megasoft. A new corporation. 
Microsoft is like the old Henry Ford-controlled 
Ford Motor Company. What we need is a 
modem Alfred Sloan and a General Motors of 
software — Megasoft. 

Digital Research, with all its curating system 
experience, is the key to this plan. Many of the 
key marketing types from Digital Research are 
now at Symantec — a well-managed, all-pur- 
pose software company with strength in both 
PCs and Macs. Combine those two with Borland 
and either MicroPro, Xyquest, or WordPerfect 



Corp. and you add real beef in both PC lan- 
guages and top-notch word processing. Grab 
theguywhodid VP-Planner, add an outstand- 
ing Lotus clone, and you have a company that 
can dominate the industry. 

This is how General Motors was built. All 
of the players would make a fortune. Plus, it 
would be a great shot in the arm for this 
business. After all. Ford needed General Motors 
to get where it is today. ■ 


DECEMBER 12. 1989 PC MAGAZINE EM 





Nowpicanuseoldlriencls 
Id access cotporate data. 


There you are cranking along at your desktop.Then it 
happens. You realize you need some critical data that resides 
on your mini or mainframe. 

And you can’t get it. 

Unless of course you’ve got ORACLEf For the first time 
PC and Macintosh users can access ORACLE and IBM* data 
from any of their favorite desktop applications. 

You can query and update data on ORACLE, DB2r and 
SQL/DS databases, using the applications you know and 
love, including Lotus l-2-3r4th Dimension^ Hypercardr 
Supercard'" and dBASE 111 Plus!" Your entire company’s 
wealth of information is available immediately. Without 
leaving the desktop. 

With ORACLE for Macintoshf you’ll be using one of 
the most popular user interfaces to access corporate data. 
Give it a test run with the Developer’s Version for just $199. 


Or, you can have the Full Networking Version for only $999. 
If you’re a 4th Dimension user, consider ORACLE for 4th 
Dimension, the easiest way to access corporate data through 
familiar 4D applications. Also $199. 

On the PC use ORACLE for 1-2-3 for complete access 
to SQL databases from your familiar 1-2-3 interface. Or 
ORACLE dBXL, for giving dBASE 111 Plus applications access 
to your ORACLE and DB2 databases. Each for only $299. 

Give one of these ORACLE products a try for 30 days. 
Then, if you’re not happy, send them back and we’ll send you 
a full refund. 

If you’re not ready to give up on your old friends, there’s 
only one thing to do. Call 1-800-ORACLE 1, ext. 4463 now. 

And enter the computing environment of the 90s. 


ORACLG* 

Compatibility* Portability* Connectability 

CofimA 0 1989 Orack Caporation. OftACL£ is I n^md traderark of Oracle Corpontion. Macirtofb is a regixertd trukmark of 

ware Corporation. 4th DitiKnmba registered tra(Murko(AciwCorporation.D62uaraisteredtradanark of Intenudonal Business Madiijw$.OS/2is a rnsteredtradonark of Mkio^ Corporation. Lotus and l-2-3aRr^eredtradein^ of Lotus 
Derelopeieni Corporatian.dBASEitare 0 tfcred trademark of Ashton^ Corporatkm.dBuis a reestered trademark of Oracle Corporatian.PricesvaM in U.^onK ORACLE lor Macinlosh, $199: Stand-aim wnianlicenied nr developers on^Reqiins 
Madreorti SC or ll with 2MB of RAM.SMBhaid disk space, floppy disk drive, and HyperCard 1.2. Indudes SIkiay installation sapport.ORACLC database, Hyper*SQL(HyperCard lr(erface).S^*P^OCI ad Fta'CfMaditosbPrcignutuner’s Workshop 
required for ptoftamminf usage )^S]^StacksindEuinple5iacks. ORAClEforMadntodi,$999:FuilnetworkinBvenianisS999andincludesSQL*Net(fordatabasecominunicatioRS)A^c.OECnet.TCP/lPsup(wrt.AfisaSydem'sTSSnetOECnet 
protocd ad drirers and tneoc’sTabrl 1X7/1? pratocol hardier and gatew^ software for the other madiine. ORACLEforl-2-3.$^:Requiresan8(l286/8(1386ruuiiogD^3tl+ardLotiBreim2iilor2.2.640i(BofRAMpiuteitherlhffi<)rexteided 
meinory or tic reassignmera (rf IMB of exparded memory. Connectivity option with netwoiking scdtware starts at S395- dBXL requires a XT PC with 640KB of RAM. Accessing temou syst^ 



John C. 

Dvorak 


Perhaps things 
at Zenith began 
to go downhill 
after mastermind 
Bob Dilworth left 
the company. 


Perhaps the most important 
news in the industry is the sale 
of Zenith Data Systems to 
Honeywell-Bull, a foreign con- 
sortium largely owned by the French government. Suppos- 
edly, Zenith sold the computer division to concentrate on 
high-definition TV, a pie-in-the-sky pursuit if there ever 
was one. The Japanese are already broadcasting HDTV in 
Japan, but for some reason the TV companies who can’t 
compete with Sony and Mitsubishi in regular TV somehow 
think they can compete in HDTV, even though they’re 
already years behind. It mystifies me. 

Zenith was a leader in both the laptop 
and desktop arenas. I was amused by the 
fact that, the day before the announce- 
ment, I was zooming through the chan- 
nelsonmyTV (aPanasonic — ahem)and 
happened on the Home Shopping Club 
selling off a wacky Zenith EZ-2 personal 
computer with Ability software thrown 
in. The EZ-2 is kind of a clunky-looking 
PS/2 clone with dual 3.5-inch drives. 

They were selling it for $798! Not a bad 
deal. I guess it was inventory that Hon- 
eywell-Bull wasn’t interested in. 

So how big was Zenith? None of the 

research data I found could tell me accu- 

rately what Zenith’s position was in the 
race to be number one. One can assume that the company was 
right up there with Tandy and Compaq in the top tier of the 
PC business. Zenith had the government contracts sewn up, 
too. Things at Zenith began to go downhill after mastermind 
and supemegotiator Bob Dilworth left the company over 
rumored personality conflicts with a certain superior who. 
I’m told, enjoyed cussing out subordinates. Now, thanks to 
Honeywell-Bull, the guy can say, “Pardon my French!” 

The big loser in all this is the consumer. When corporate 
buy-outs like this occur, the new owners never can identify 
the key players in the company before the key players use the 
changeover as an excuse to jump ship. This means key 
engineers will be off to join the competition in no time. For 
Zenith this means its top spot in the laptop market is in 
jeopardy. Most experts agree that this is the hottest segment 
of the market for the next few years. Zenith is number one. 
Why Zenith would relinquish its leadership role to chase an 
HDTV dream is the big question of 1989. 

While on the Subject of Foreign Ownership Dept.; 
Foreign ownership isn’t all bad. Or is it? A lot of people 
suspect that the Japanese are buying America, but Japan is a 
distant third or fourth in foreign ownership. England, Can- 
ada, and Holland are hogging the top spots. One survey has 
Holland ranked number one. Shell Oil and Philips-owned 
Magnavox are examples of Dutch companies. North Ameri- 
can Philips and its interests in the audiocassette (it owns all 


Inside Track 


the patents), the CD, and, more 
recently, CD-I come to mind. 

Philips recently bought Ven- 
dex and renamed the company 
Headstart Computers. I witnessed a rollout of its new low-end 
machines with Leonard Nimoy there narrating a long story in 
New York’s Hayden Planetarium. One amusing aspect was 
the company’s decision to move to Digital Research’s DR- 
DOS (a completely MS-DOS-compatible operating system) 
as an alternative to MS-DOS. 

Obviously there is some sort of minifeud between Micro- 
soft and the huge Dutch electronics giant. It 
began. I’m sure, when Philips decided to 
roll out the CD-I (compact disk interac- 
tive) standard without even inviting Mi- 
crosoft to any of the meetings. To make 
matters worse, it surprised Microsoft at 
Microsoft’s own CD-ROM conference a 
few years back. To top off the insult, the 
CD-I system used Des Moines-based Mi- 
croware’s OS-9 operating system. 

The next year, Microsoft made a point 
of supporting the DVI standard (a competi- 
tor to CD-I), developed by RCA Labs and 
subsequently sold to Intel. Exactly what 
triggered this back-and-fotth knife throwing 
is unknown, but the trouble may precede 
the CD-I debacle. Some suspect that Phil- 
ips di.strusts Microsoft because of its close association with 
IBM, a company that seems to have a bad image in Europe. 
Ironically, Headstart will be incorporating a CD-ROM 
drive in its end-of-the-year new machines. I wonder why IBM 
hasn’t gotten behind the technology. Microsoft must have 
been harping on it for years now. 

Plugging My Book Dept.: I’ll only do this once, 1 promise. 
Merely as an aside, 1 want to plug my new book on the subject 
of telecommunications, Dvorak' s Guide to PC Telecommuni- 
cations (Osbome/McGraw-Hill), a killer definitive fat book 
with two floppy disks — if I do say so myself. It’s available at 
bookstores near you — demand a copy! 

While researching the book, I discovered a ton of interest- 
ing developments, HyperAccesslV is one of them. It’s one of 
the most interesting telecommunications programs to come 
out in a long time. What impressed me the most about it is that 
you get two versions when you buy it — a DOS version and an 
OS/2 version. It’s the only communications program that 
comes this way, designed to run on both operating systems and 
selling the two versions in one package. If this becomes a 
standard, then OS/2 will turn the comer of success and be a 
hit. This is a great idea.To make it even better, the program 
is outstanding and fun. A must-have for those interested in 
telecommunications, and for those using OS/2. It costs $ 1 99. 
Call or write Hilgraeve, Genesis Centre. 1 1 1 Conant Ave., 
Suite A, Monroe, MI 48161; (313) 243-0576. ■ 
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WidttktSJ JiibUs^atunyoHkapiamaziHg 
control om columns and rows of 
information. Gnat for making 
jour own forms. 

Eddt an equation using Englisk-like 
commands. The Equation Editor 
builds and displays graphics- 
based equations. Is then a 
scientist in the house? 
Sow your equations on 
simple to write. 


Of Mice and Menus... 
You asked for U! 


Easier to use. More 
features. No hardware 
upgrade. 

At WordPerfect Corporation 
we’re serious about listening to 
our users. While everyone else is 
trying to keep up with us, we’re trying 
to keep up with you. WordPerfect 5.1 is 
our latest response to your needs. 

Easier to use 

By adding pull-down menus and mouse support, 
we’ve made WordPerfect easier to learn and use. 
With context-sensitive help, you have more help 
in more places. And filenames can be longer. Name 
yovtr He Letter from Mr. Hart to Dr. Bums, instead 
of Hartbum.ltr. 

More features 

WordPerfect 5.1 boasts over 30 new features. Like 
Tables. Work with columns and rows of information 
like never before. Merge has been magnified, yet 
simplified. Creating mailing labels is a breeze. Tabs 
are now more flexible. Spreadsheet data can be 


retrieved right 
into a document. 
And with the automated 
equation editor, equations are 
simple to write. 

Memory requirements 
We’ve added more features, but not the need for 
more memory. WordPerfect 5.1 still runs in 384K 
of free memory, the same as 5.0. 

To get a copy of WordPerfect 5.1, see your 
local dealer. Or call us at 1-800-526-5059 for 5.1 
update information. 

With WordPerfect 5.1, your documents can look 
better than ever. Because only one word processor 
is WordPerfect. 

WbrdFferfect 

COR PORATION 

1555 N. Technology Viny Orem UT 84057 

Telephone: 1-800-526-5059 Telex: 820618 FAX: (801) 222-4477 


WordPerfect is a registered trademark of WordPerfect Corporation in the United States. 


Get The Software You Need 
When You Need It! 
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The crisis in 
imaging models is 
a hot topic these 
days. Here's a look 
at the background 
of the problem. 


^ Jim 

Seymour 


Over the past year or so, a crisis has been 
building behind the scenes in the personal 
computer business. The impact of the alli- 
ances and answers now emerging to resolve 
this crisis will soon affect us all. 

The crisis revolves around the problem of 
the differing imaging models used in PCs. An 
imaging model is the method a PC uses to send 
something to an output device, such as a com- 
puter’s display, or to a printer. 

When one system is used to draw output on 
a video display and another to draw the output 
of that same image on paper, discrepancies 
will inevitably occur. In word processing or 
desktop publishing, for example, a line may 
not break (wrap) at exactly the same point on 
paper as it does when you see the page dis- 
played on the screen. 

That didn’t matter so much in the early 
days. We were very glad to get some- 
thing — anything — on paper, even if the re- 
semblance to what we’d seen on the screen 
was only marginal. 

Indeed, disparate imaging models were built 
into the IBM PC from its inception. The text 
mode built into IBM’s MDA (monochrome 
display adapter), for example, displayed let- 
ters and numbers on the screen using a charac- 
ter set stored permanently in a ROM chip on 
the adapter board. It neither knew nor cared 
what the characters looked like on paper — what 
typefaces were used or how big or small they 
were. Its only job was to put the text on the 
screen in a rigid 80-character-by-25-line grid. 
The g's always looked the same, the B’s al- 
ways looked the same, and so on. 

That wasn’t a problem back then, because 
the hard-copy output devices we used usually 
produced equally rigid results; printouts with 
plain, monospaced characters from daisy wheel 
or dot matrix printers. Sure, we could change 
to proportionally spaced output, use larger or 
smaller type, or even boldface and italicize 
text. But early PC software didn’t support 
things like proportional spacing and microjus- 
tification very well. 

However, it did work, sort of . . . and 
besides, what else was there? 

Then, almost six years ago, came Apple’s 
Macintosh. Here was a computer that showed 


something like actual typefaces on the screen, 
and in something like their actual output size. 
Its display was crude but useful. And Apple 
soon followed up with the LaserWriter printer — 
the single biggest step in establishing the Mac 
as a real alternative to PCs. 

POSTSCRIPT TO THE RESCUE 

What made the LaserWriter fly, of course, was 
hs built-in PostScript interpreter. Two guys 
named Wamock and Geschke, who had worked 
on a so-called page description language while 
at Xerox, left to form Adobe Systems, where 
they created a much better one: PostScript. 

By representing type as a set of mathemati- 
cally described outlines rather than as tradi- 
tional bitmapped characters, PostScript made 
it possible to scale the type up and down. This 
meant that a single stored gin, say, the Helvet- 
ica typeface could be reproduced in almost any 
size, from incredibly small to bigger than 
you’d ever want. 



Unfortunately, PostScript’s sophistication 
was not matched by QuickDraw, the screen- 
management toolbox Apple provided in ROM 
in the Macintosh. So while the LaserWriter 
could generate Helvetica type in any size you 
wanted — say, 17.5-point — you couldn’t get a 
decent display of it on the Mac’s screen unless 
you stored a bitmap of exactly that size in the 
System file, the Mac equivalent of DOS. 

Since those font-size bitmaps took up a lot 
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Page 

Recognition 
For All of Us 


ReadRight 


• Reads most typewritten and typeset documents 

• Reads kerned and touching characters 

• Reads complex layouts containing multiple columns and tables 

Runs on Your PC 

• Runs on any IBM compatible PC with 
640K memory 

• Supports most popular scanners 
and image formats, including images 
from fax cards or hand held scanners 

Saves You Time 

• Works without being trained to recogi 
your fonts 

• Accesses your word processor, desktop publisher, spreadsheet 
or database software directly with just three keystrokes 

800 - 233-4627 



• Reads hundreds 
of fonts 

• Supports popular 
scanners 

• Outputs a variety 
of formats 

Reads Your Document 


2.0 


Any PC 

ReadRight for $495 
+ Scanner 

= Omnifont OCR 
worth thousands 



215-938-7460 OCR Systems, Irw. 1800 Byberry Rd.. Suite 1405 Huntingdon Valley. PA 19006 

Copyright ei 989 OCR Systems, Inc. All rights reserved. ReadRight is a registered trademarK of OCR Systems. Inc. 

IBM is a registered trademaric of International Buisirtess Machines Corporation. 
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of storage space, which meant that the 
System file could accommodate only so 
many of them, users tended to stick in just 
a couple — say, lOpoint and 12-point bitmaps 
for each typeface they used. QuickDraw 
could produce at best only a vague repre- 
sentation of characters in other type sizes, 
through a coarse extrapolation of the stored 
bitmaps. 

This problem hardly held back the growth 
of the Macintosh — after all, there was 
always that great-looking LaserWriter output 
But it did mean that working with text on 
the Mac left a lot to be desired. Page- 
Maker users who tried kerning large-size 
type — removing tiny slivers of excess space 
between 7”s ando’s, for example — found 
they couldn’t trust the screen display. 
They were forced to do frequent trial print 
runs on the LaserWriter to really see what 
they were doing. 

DIVERGING SOLUTIONS 
Apple wanted something better, and Adobe 
sensed a marketing opportunity, so Dis- 
play PostScript appeared. It used the same 
font outlines as the PostScript built into 
the LaserWriter, and it drew them on the 
computer’s display with amazing accu- 
racy. Now, finally, what you saw (on a 
personal computer’s screen) could truly 
be said to be what you got (on paper). 
WYSIWYG forever! 

Display PostScript did not exactly take 
off, however. Complaints about its al- 
leged performance shortcomings (it takes 
a lot of computer power to scale those 
outlines and then push all those pixels 
around on-screen) and Adobe’s license 
fees (outrageously high, many claimed) 
dragged it down. Steve Jobs has chosen it 
for his new NeXT computer, but other- 
wise, Display PostScript remains an or- 
phan. Because Apple rejected it. 

Instead, Apple took a different path, 
announced in May this year. The new 
System 7.0 release of the Macintosh oper- 
ating system, now due in the first quarter 
of 1990, will contain font outlines at the 
system level, and those outlines will be 
used to draw both screen- and paper-out- 
put characters. 

Voila! Finally! A true, integral, single- 
imaging model! 

Next time: how Adobe’s and Apple’s 
technologies, and their nasty brawl, have 
moved into the IBM PC world. ■ 
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Maxell chalks up a brilliant play. 

John Madden Football ” free. 

Get ready for the T\vo-Minute Warning 
Edition of John Madden Football. Free. 

It’s real eleven-on-eleven football created 
exclusively for Maxell by Electronic Arts*^ 
This game is a test of speed, skill and 
savvy as on any given Sunday. You can play 
it on IBM PC/XT/AT, PS/2 30 or greater 
and most compatibles. And you’ll find it on 
the free 11th disk inside specially marked 
MD2-D, MD2-HD, MF2-DD and MF2-HD 
10 packs. While supphes last, this incredible 
game is yours with our compliments. 


maxelL 

THE GOLD STANDARD 




For Those Who Demand 
Complete Power and Control. 
Master Piece" Power Centers. 


Demand the unsurpassed protection and 
convenience of a Master Piece. Organize 
your PC’s power with five switched outlets. 
Protect it with surge suppression, noise 
filtering, and static dissipation. 


u 




j □ 1 


y 


For a desktop PC-Master Piece or Master 
Piece Plus. For a PC tower-the unique two- 
part design of Master Piece Remote. 

Demand complete power and control. 
Demand a Master Piece. 

. Call today for a free brochure, 

n (800) 535-4242 or (212) 475-5200. 

n__ 


KENSINGTON T3 . 
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The next few years 
will be rough for 
vendors as the 
market awaits the 
powerful new 
applications of the 
future. Making a 
profit will require 
new assumptions. 


Personal computers have undoubtedly had a 
dramatic impact in the 1980s, in which they’ve 
gone from being something of an oddity used 
by a small number of enthusiasts to a ubiqui- 
tous business tool used by millions of ordi- 
nary people. 

As we approach the end of the decade, 
substantial ferment is roiling the industry. 
The advent of true 32-bit microprocessor- 
based systems, the battles of OS/2 and Unix 
and of Micro Channel and EISA, the shift to 
graphical user interfaces. SQL. and object- 
oriented programming, and numerous recent 
efforts to define standards for communica- 
tions, data exchange, and Just about every- 
thing else. are all signs of the turbulent times 
we live in. 

Yet much remains the same. Word proc- 
essing and spreadsheets continue to dominate 
the sales and use of software, and the market 
shares claimed by database management, 
communications, and graphics software are 
similar to what they were in 1979. Despite 
lots of fascinating new products, none, so far, 
has had an impact anywhere close to that of 
the dominant software categories. We seem 
to be simply using more powerful hardware 
to do the old jobs better. 

Eventually, the convergence of better basic 
hardware with newer technologies, such as 
optical disk storage, image-manipulation 
techniques, and simulation, will open the 
door to entirely new classes of applications. 
But it would Ire premature to expect this to 
happen over the next two or three years. At 
best, we may be able to identify crude proto- 
types of the kind of software that will emerge, 
but it will be several years before hardware 
technology matures enough to make such 
radically new applications affordable to large 
numbers of users. 

This does not mean that the early years of 
the 1 990s are going to be just more of the 
same. On the contrary, the major advances in 
the use of personal computers will come in a 
different direction from those that have dom- 
inated the past. 

Until now, personal computers have been 
used most of all as personal productivity 
tools. PCs have proven themselves to be 


enormously useful to managers, executives, 
.scientists, engineers, secretaries, and sales- 
people. Old-fashioned handwritten, typed, or 
dictated reports and memos and 13-column 
pads have been rendered all but obsolete, and 
tasks that once took hours or days are now 
routinely accomplished in minutes. 

DECEPTIVE ASSUMPTIONS 

But the very success of PCs at these tasks has 
made them so widespread as to limit their 
potential for future growth. Comparing the 
total number of personal computers in service 
with the total number of white-collar work- 
ers, as is done by many market research firms, 
is in fact very misleading. Despite claims to 
the contrary, the PC market is actually quite 
close to saturation when allowance is made for 
the fact that the proportion of the work force 
that can really make use of PCs is more like 50 
percent than 100 percent. 

As a result, most of today’s PC market is 



now a replacement market, in software as well 
as in hardware. For most vendors, first-time 
buyers are no longer where the action is. To 
succeed in selling a new computer, peripheral, 
or application today, a vendor must be able to 
convince us that it is significantly better than 
the computer, peripheral, or application that 
we are already using. 

That’s why so many vendors have been 
having such a hard time sustaining revenue 
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growth and profitability levels recently. 
As we approach the top of the S-curve that 
marks the adoption of personal comput- 
ers, its decreasing slope makes it tougher 
and tougher for vendors to maintain the 
steep growth rates characteristic of the 
middle of the curve. 


Many of them respond by chasing will- 
o’-the-wisps like the next great applica- 
tion category or the miraculously easier- 
to-use interface that will bring computers 
to the masses. Unfortunately, there isn’t 
going to be a great new application cate- 
gory any time soon. And among the masses, 
those that are interested in computers have 
already got them. 

Simply put, vendors who want to grow 
faster than the industry in general are 


going to have to offer products that are 
both sufficiently better and sufficiently 
lower-priced to make us want to replace 
what we’ve already got. Those that do 
this will succeed; those that don’t, won’t. 

Vendors who want to find new ave- 
nues to growth won’t be able simply to 
plod along the old course of selling indi- 
vidual productivity applications. New paths 
must be taken, the most important of 
which will be in the direction of provid- 
ing the tools we need to replace main- 
frame and minicomputer systems with 
microprocessor-based alternatives. For 
it is precisely in these enterprisewide 
computing tasks that the greatest growth 
opportunities will be found. 

The primary task for the early ’90s 
will be to put inexpensive microproces- 
sor technology to work doing the jobs 
that until recently have belonged to much 
more expensive traditional systems. And 
for those whose professional livelihoods 


Vendors who want 
to find new avenues 
to growth won't 
be able simply to 
plod along the old 
course of selling 
individual productivity 
applications. 


depend on using and supporting personal 
computers, the years ahead will bring a 
host of new challenges and new opportu- 
nities. These, in turn, will require ap- 
proaches and solutions far different from 
those that were adequate for helping 
individuals to use PCs for personal pro- 
ductivity. 

The concept of the personal computer 
merely as a tool for the individual or as an 
individual gateway to a traditional sys- 
tem simply isn’t adequate. We need to 
rethink the very nature of information 
systems in the organization as a whole, 
and the full range of options that personal 
computers now present in them. I’ll elabo- 
rate on these topics in future columns. ■ 




FREE 


MEMORY 


(Only *12995) 


VERSIOn2.0 


If you think the only way to get 
more memory is by adding more RAM 
chips, it's time you got your hands on 
HEADROOM*. 

Designed to actually ‘free up' 
memory by shifting parts of programs 
and TSRs (RAM resident software) to 
your hard disk, extended 
or expanded memory. 

Headroom eliminates the 
dreaded "S^OK” barrier 
we all know too well. 

Of course, there's 
more to Headroom than 
just freed memory... 

...Uke hot-key switch- 
ing between programs. 

So you can go from word 
processing to database 
to spreadsheet at the 
push of a button. Head- 
room even lets you pop up 
your 'TSRs with their normal hot-keys, 
tin the middle of any apptotion- 
even graphics programs - without 
using any memory. 

Speaking of hot-keys. Headroom 
lets you load up to 32 applications 
simultaneously, assign your hot-keys, 
and use them to switch between pro- 
grams fast and easy. 

More than just swapping TSRs, 

Headroom automatically 'senses' ^ 
what particular RAM resident pro- 
gram is needed, and "directs' it to ^ 
where it has to go. so it can swap in 
print spoolers, communications pro- COMUMiVlf 
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grams and device drivers when they 
are needed. 

Headroom Is more than a swap- 
ping and switching 'merry-go-round" 
...much more. By taking the ‘resi- 
der^' out of RAM resident programs, 
it gives you the added benefit of having 
more than enough mem- 
ory to handle even the 
most "RAM ravenous' 
projects and applications. 
That’s why PC 
Magazine said that 
‘Headroom performs 
more death-defying 
escapes horn DOS's 
640K straightjachet 
than any other pro- 
gram available.' 

If you’ve got 
memory on your 
mind, call us today at 
1 - 800 - 451-0551 
for free memory... 
Headroom style. 

• Fully transparent environment 

• Requires only 50K of memory 

• Wo^ with allappl. - even windows 

• Swaps mainframe emulators 

• Ends RAM resident amflicts 

• Networh compatible 

SKi s 1 29v^ + *5 per order shipping 
(>20 outside U.S.)VISA/MC/C.O.D. 
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407 of the Fortune 500 have now 
armed their top executives with this 
remarkable new management tool 


One top executive has 
called Org Plus” “The 
neatest software program 
since Lotus 1-2-3.^*’ Here’s why: 

If you are like most executives, you 
cloii’i work with organi/ation charts as 
much as you really should because, 

I t aiikly, they’re a real pain in the neck, 
(healing them leache.s your valuable 
lime. Revising them can take forever . 
Yet, there is no question organization 
charts are key to managing change. 
They are the linchpins of planning, 
budgeting . and communicating. 
What can you do? Top executives 
from many of the world’s best man- 
aged organizations, including 407 of 
the Fortune 500, now rely on Org 
Plus. 

Org Plus is a powerful new manage- 
ment tool which immediately pro- 
vides vou w ith a (]uantum leap over 
the tedious organization chart process 
of the past. 

Executives report that with Org Plus 
they can now work with organi/ation 
charts far more effectively than they 
ever could before. Fhey accom p lish 
much more — and they save time . 

Perfect charts automatically. 
Customize right on screen. 

Use your IBM P(^ or compatible. Org 
PI u s automaticall y draws your chart — 
it spaces the boxes, positions the text, 
and precisely lays out the connecting 
lines. What’s more, Org Plus enables 
you to customize your chart via elec- 
tronic cui-and-pasie right on screen. 
You can chart an y organizational 
structure. You can draw vertical and 
horizontal lines, enhance text, and 
add boxes and notes anywhere on the 


chart. Org Plus also can print land- 
scape (sideways) without additional 
soft w are. 

Typing is minimized. (Ihoose from 8 
lx>x styles and 7 chart styles. With a 
typical printer you can print your 
chart in about 3 minutes! 

Look before you leap. 

All it takes is a few kevsttokes to add. 
delete, or move einplovees, even entire 
departments. Fhe revisions that are 
costing you hours to chart now' — take 
just minutes. 

Org Plus helps you slay on top of the 
numbers too! Vou can compare and 
track budgets, revenues, project hours, 
salaries, even office space — any (|iian- 
tity you choose — position-by-posiiion 
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Try Org Plus at our risk 

D V'es. Please send me Org Plus 
.Advanced for SI 29.95. I uiuiei stand 
dial if it fails to ineastire up to my 
I standards. 1 will return it within 45 days 
I — and you'll promptly reftind iny 
I money. No questions. No problems. 

I Ituliuk'N tree ^tuppiiiB by jir. (^dlifornia resi- 
I dents please add SV.KO sales tax ($137.75 total). 

Payment: C Clbeck (U.S. only) 

1 D MastcK'.ard D Visa D .American Express 

^ Card # 

^ Exp. Date Signaliire 


I TO ORDER CALL 

I 4 1 5 - 7 9 4 - 6 8 5 0 


up the branches of your chart. 

With Org Plus, you can vigorously 
analyze ihc alternatives before you 
reorganize. Just think what this could 
mean to you! 

Satisfaction guaranteed . 

Executives tell us Org Plus is eas y to 
use. It is clearly and comprehcnsivclv 
documented. In the unlikely event 
you gel stuck, simply phone us for 
free technical assistance. 

Order this remarkable new manage- 
meni tool at $ 129.95 immcxliately.and 
start using organization charts lor ail 
they are worth. 

If at the end of 45 days Org Plus fails 
to measure up, return it to us. and we 
will promptly refund your money. 


ORG PLUS ' 

ADVANCED 

grU^CUUUA, P.O.Box 7865 

Fremont, CA 94537 
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Telemarfs MIT System is a Sure Winnerl* 

PC Magazine -September 12, 1989 

**Here^s Proof It Can Be Done Rights* 

PCMagazlne-September12, 1989 


“Whichever way you look at it, 

I I the MIT System Z86-1Z comes 

out in front. There are other 
machines that match the price, 
and many with the same fea- 
tures, but no one has the same 
service and support policies at such low prices" 


“The MIT PC/XT is a 
'sEnssfaS: solid value. We liked 

this system for its low cost and reliable opera- 
tion. It represents an excellent value. It has 
many features to recommend it as the desktop 
computer for the average user'.' 


■ Highest Technology ■ Lowest Prices ■ Best Service and Support ■ 


MIT 286-12 

ALSO AVAILABLE... 


$52500 

*333900 


*236000 

*105900 


MIT XT-10 


MIT 386-25 


MIT 286-16 


f DPTION PRICE LIST*^ 


360K Floppy (5.25*) S 73.00 

720K Floppy (3.5*) 72.00 

1.2MB Floppy (S-aS*} 85.00 

1.44M8 Floppy O-S*) 85.00 

20MB HO (65ms) 267.00 

40MB HO (40ms) 384.00 

40MB HO (28ms) 358.00 

SOM BOH (SCSI/Half Hgt) .. 548.00 
80MBH0(28m8MFM) ...614.00 
40/60MBl^ Backup ... 295.00 

Mono Video System* 138.00 

Color Video System 255.00 

EGA Video System’ 478.00 

VGA Video System’ 608.00 

Mini Tower Case 42.00 

FuUlbwerCasa 136.00 


SQsaiiEss 
★ FREE ★ 


Free 60 Day Money Back 
Guarantee'^ 

Free 1 Yeeir TRW On-Site 
Service^ 

Free 1-800 Ttechnical 
Support^ 

Free Shipping - UPS^ 

Extended Warranties Up 7b 
3 Years Availabte' 


'Includes Card & Monitor 
"When Purchased w/System 
t Applies only to MIT products. 


Standard Features 

XT-10 

286-12 

286-16 

366-20 

38».2^ 

CPU 

8068 

80286-12 80286-16 80386-20 80386-25 

speed (MHz) 

10/4.77 

t2/6 

16/6 

20/6/6 

25/8/6 

Bios 

ERSO 

Phoenix 

AMI 

Phoenix 

Phoenix 

Norton SI Rating 

2.1 

13.4 

19.01 

23.0 

30.5 

Wait State 

0 




0 

Standard Memory 

640K 

IMB 

1MB 

IMB 

1MB 

Shadow Memory 

- 

- 

- 

64K 

64K 

Cache Memory 

- 

- 

- 

32K 

32X 

Co-Processor Slot 

Ybs 

Yes 

WS 

Ws 

Yto 

Expansion Slots (8 M) 

8 

2 



2 

Expansion Slots (16 bit) 

- 

6 

6 


5 

Expansion Sit (32 bit) 

- 

- 

- 


1 

FD/HO Controler 

W/HD 

Yes 

W$ 

Yes 

Ws 

Device Bays 

4 

3 



5 

Serial Ports 

1 

2 



2 

ParaM Ports 

1 




1 

Game Port 

1 




1 

Clock/Calendar 

Vbs 

Yes 

Yes 

Yes 

Yes 

Power Supply 

185 W 

200W 

200W 

200W 

200W 

Keyboard 

101 Key 

101 Key 

101 Key 

101 Key 

101 Key 

VRoppy Drives 

1 




’ J 


^ VAR’s/Dealers call 1-800-537-6753 


; . ; 








10 Years OfWinning Service 


Fastest^ 

Delivery 

WeUae ^ 


Lowest 

Prices 

Industiy 
Price Leader 


Most > 
Reliable 

tsiablithed 
Industiy Leader 
Doin(( Business 
Since 19M 


/ Softwar^ 
Money Back! 
Guarantee I 

V ’See Details 


cany the 

products you want 


( HARDWARE ) 


BOARDS 

AST 

Rampage + 266 

Rampage 2/286/5t2K . . 

Six Pack/286 

Six Pack Plus W/384K . 

VGA Plus 

Other Models 

ATI 

EGA Wonder 

VGA Wonder 256K 

VGA Wonder S12K 

VIP/VGA 

V6A256K 

Hercules 

ColorCard 

Graphics Card Plus 

Incolor 


msKonivES 

BerrKMJlII Box 

lOMeg 

40 Meg (Dual 20 MG) . . 

BeUExt,20MG 

Betalnt.20MG 

0ual44MG 

Colorado Memory 
Systems (wHh ^pe) 

Jumbo 40/60/120 Ext 

Jumbo 40/80/120 im 

Sesgsts 
20 MG w/Seagate 

Controller 

25M40MG 

aOMGl^HT 

60 MG 

Other Models 

Tbsc 

1.2ME6AT 

Floppy XT 

Toshiba 

3.50f720X 

3.5 Dr 1.4MB 


NETW0RKM6 

Novall 

Altec Passive Hub 

AQUILA 8 Port Active Hub .. 

AOUILAArcnetCard 

Exert 

Netware 

SMC Mdl 130 Arcnet Card .. 
Tfsra 

Lancard 

Ethernet 


ALR 

Power Rex 28&<40MG 

AST 

Bravot 

Bravo 5 

Bravo45 

Mitsubishi 

Laptop20MB 

Other Models .... 
NEC 

Multispeed HO . . 
Samsung 
S3000 


Computer IbolKIl 
Disk Bank w/Lock 

Joystick 

Ke^ard Drawer . 


Curtis 

aip 

Keyboard Saver 

Monitor Ann Standard . 

PrinterLegs 

Ruby Plus 

Ruby Surge Suppressor 

ToolKit(IOPieM) 

Universal Printer Stand 


B-Port Active Hub 


SCANNERS 

Compists 

400 Hand 

Fun Page 

Half Page 400 DPI 

Dfl 

Scanner HS-3000 + 

Legitsch 

Scanman + XT/AT 


60287-8 

80287-10 

80387-16 

80387-20 

80387-25 

80387-33 

8087-1 

8087-2 

Above Board Plus . . . 
Aboveboard +W/2M6 
Aboveboard + PS . . , 
Inboard 386 PC (1 MG) 

Inboard 386 AT 

Orchid 

Pro Designer + 

Dny Turbo 

Psrsdiss 

Autoswitch 350 

Autoswitch 480 

VGA+ 

VGA+ 16 

VGA Professional . . . 
Vldso -7 


T-3100E 


Communicator 


T-5100 . . 
Zsnith 
Minisport 


Ksytronlee 

KBStSI ... 
KB5153 . . 
KB101 Plus 


Supereport2 


Supersport 20 


210 + 

410 

432 

632 

732 

1280 

Mitsubishi 

MIOCEGA 

Diamond Scan 14* 
Diamond Scan 16* 


Supersport 286 


PRINTERS 

Now That You’ve Seen PC’s Pick Of The Best 
Get Them At The Best Prices! 


VGA 1429 


Panasonic (Cent.) 

1191 

1524 

1595 

Lassr4450 

Other Models 

Star Micronics 
NX 1000 Rainbow .. 

NX 1000 

NX 2400 

OtherModels 

Tbshibs 

301 

321 SI 

Express Writer 311 . . 

Page Laser 

OtherModels 


OtherModels 

CHIzsn Printsra 
1200 

180D 

HSP500 

OtherModels . . 
DIconix 

150 

150 Plus 

OtherModels . 
Hswtstt-Psckard 

Desk Jet Plus 

LaserJetllO 

Laser Jet It 

PaintJet 

OtherModels ... 


Multisync 2A 


Multisync 30 


P5300 


Multisync 40 


890 Silent Writer 

Okidata 

172 

182Turtw 

320 

321 

390 

391 

393 

Laserilne 6 

Parsasonic 

1124 

1180 


MultisyiKSO 


FastwriteVGA 


Multisync 6S 


V-RAMW/256K 


Multisync XL . . . 
OtherModels . . 
Prlrtcston 
Max 12. .. 

Max 15 

Ultrasync tr . . . 
unrasync 14' . . 
Ultrasync 16' . . . 
Ssiko 

VGAU3014’ .. 
Sony 

Multiscan 1302A 

Zsnith 

1490 


1200 EXT 


2400Bw/software. 

2400 EXT 

ATI 

2400 ETC INTw/sw 

Evsrsx 

Evercom 12 INT . . . 
Evercom 24 + INT . 


EPSON® ESPECIAL Ik 

iVo Charge 

For Shipping On 
AUL EPSOM Printers 


1200 

12008 

2400B 

2400 EXT 

9600V 

Personal 1200 

Practical 

2400EXT 

2400 INT (W/MMP5) . 
PromsthMS 
1200Bw/Sottware . 
2400Bw/Software . . 

24006 

US Robotics 

Courier 2400 

Courier 2400E (MNP) 
HST9600 


FX850 . 
FX1050 
LQS10 . 


tm LQ850 
.478 LQ9S0. 
-SW LQ10S0 


“When You’ve Got Epson 

You Ve Gof a Lof of Company ' 


Houston tnatrumsnts 

DMP52 

DMP61 


ONX6AWS SERVlCeS 





LAN/NETWORKING 

, , $229 PFS Professional Network 

285 QiA Network Node 

585 RBase for DOS (1-6) Network 

285 RBASE for DOS Unlimited 

1579 Supercalc 5 LAN (requires Supercalc 5) 

119 Ventura Publishing Networking 

235 Word Perfect Network 

25 xTree Networking 

51^ XYWrite III Network Node 


ACCPACBPI Network 

Crosstalk Lan 

DBase IV LAN 

FoxbaseLAN 

Lotus 1.2, 3 LAN 

MS Word Network Node . . . 

MultimateAdvIlLAN 

Multimate Adv II Add'l User 
Paradox Network 


SOFTWARE 


UTILITIES 

Formtool 

Formworks w/Fill& File . . 
Go Script 

Go Script Plus 

Grasp 

H-Test Format 

Headroom 

Hyper Access 

Hyper Pad 

Keyworks . . . 

KeyworksAdv 

Laplinklll 

Lotus Agenda 
Lotus Magellan . 

Mace Gold ... . 

Mace Utilities 

MaceVaccir^ .... 

Memory Mate 

MicrosoftWindows286 . 
Microsoft Windows 386 
Norton Commander 
Norton Advanced 
Norton Editor . . . 
NortonUtilities4.5 ... . 

Optone 

OrgPlus 


WORD PROCESSORS 

AMI $118 

Choice Words 53 

OAC Easy Word 37 

Finesse 3.0 85 

Gem 1st Word + S3 

Grandview 175 

MultimateAdvantagell 275 

PFS Office Writer . Call 

Q&AWrite . 119 

Right Writer ... 45 

Spinrite .39 

Sprint ..124 

Total Word . 249 

Volkswriter4 .... 99 

Volkswriter Deluxe Plus . 59 

Word (Microsoft) . Call 

Word Perfect 5.0 215 

Word Perfect Executive 117 

Word Perfect Library 58 

Word PerfectOffice . . . . 235 

Wordstar Pro Pack 5.5 205 

Wordsur 2000 Plus 3.0 246 

Wordstar 2000+ Legal 315 

)(YWrltelll+ 199 


GAMES 

668 Attack Sub 

Abrams Battle Tank . . 
Chessmaster2100 . . 
Downhill Challenge . . 
Earl Weaver Baseball 
F-t9 Stealth Fighter . . 

Falcon 2.0 

Huntfor Red October. 
Jack Nicholas Golf ... . 

Leisure Suit Larry 

Leisure Suit Larry 11 . . . 


1 DIR Plus 

386 To The Max 

386 To The Max Professional 

Above Disk 

Allways 

Back It 3.1 

Backup Pro . . 

Battery Watch Rel. ll 

Brooklyn Bridge 

Carousel 3.0 .. . 

Check It2.2 

Copy II PC 

Copy II Option Board 

Corefast 

DanBricklinsDemoll . . 

Desklink 

Desqview . 

Desqview366 . 

Direct Access 

Disk0ptimizer4.0 . 

Disk Technician 1.0 
DiskTechnicianAdvanced ... 

Diskminder 

DS Back-Up Plus 

FastbackPius . 

Form Filler 

ACCESSORIES 

Logical Connection 256K. . . 
Logical Connection S12K . . . . 
MS Mach 20 Memory Plus . 
MS Mach 20 Baseboard 

Masterpiece 

Masterpiece Plus 

Masterpiece Remote 
Summasketch12x 12+ ... 
Summaskctch12x 18 


NFL Challenge 

Jet 

PROJECT 

MANAGEMENT 

Harvard Project Mgr III . . . 
Microsoft ProjectA, 0 . . . 

Org + Advanced 

Superproiect Expert . . 
Timeline 3.0 

INTEGRATED 

SOFTWARE 

Enable OA 

Framework III 

MS Works 

SmartWarellw/SpellChkr . 
Symphony 

EDUCATIONAL 

Designasaurus 

Math Blaster Plus 

Reader Rabbit 
Carmen San Diego 

WhereintheUSA 

Where in the World 
Where in Europe 


Tops IBM 

Tornado 

Tornado w/Library 
Twist & Shout - - 
VGADimmer , . . 
Windows Express 

XTree 

XTree Professional 


NETWORKING 

Novell 

ANW/2862.15. .. 

SFTNW/2862.15 ... 

ELS II 21 

ELSI2.0A 

All Others 


CAD & ENGINEERING 

Auto Sketch 2.0 $1 

Design CAD V 

Orafix1+ i: 

Dratix Ultra II 

Generic CAD Level 3 .. 1! 

Generic CAD 30 Solid Modeling i; 
Math CAD .. 2: 

TurboCadd ... < 


MSBus/Senal Mouse 1.0. 
MS Bus/Serial Mouse 

wAVindows 

Kensington Expert Mouse 
Log! Mouse Hi-Res XT/AT 
PCI! Mouse w/Paint 
(BusorSenal) 


MSDOS33 
MSDOS4.01 
PC00S33 . 
PC DOS 4,0 . 


Nloiiey Uack Guarantet^ 

• Skrflwarp ON'I.Y- 

■ 30 [Javs from dale of iruukT 

Produrl Pnre _ 

■ <nr Rrtum I 

Aulhorwalion Niimlvcr ^ ^ 

• Musi be in 

OriRinat Packaging. **"*** " 


' Ml ithn SBMmlttlniHO'i. 

As* farMhMiAeeMiits. 

■ International Orders Add 5%. 

’ Personal and Company Checks Will Delay 
Shipping 3 Weeks 

> Prices. Terms & Availability Subject to 
Charvge Without Notice 
Add 5% for C.O.D- Orders 
No returns on misordered or opened hardware. 
We Do Not Guarantee Machine Compatibility. 
FAX Phone: (602) 944-1510 


No Charge for VISA and Mastercard. 

We Do Not Charge Your Card Until Your Order is Shipped. 
You Pay The Ground Shipping MO# $700; 11-20# $11.00 
(Except Alaska & Hawaii). We Pay the Air Difference 
Free Air Applies ONLY to Domestic Orders Over $100. 

All products (includirtg OOA's) carry manufacturer's 
warranties only. We do not honor guarantees, 
rebates, trial period privileges or promotional 
programs offered by manufacturers. 

Mailing Address 

TELEMART: 8804 N. 23rd Ave.. Phoenix, Arizona 65021 


50 

PC Fullback Plus 

47 

81 

PC Tools Deluxe 5.5 ... 

70 

119 

Perfect Access 

39 

245 

Print 0 

72 

79 

QDOSII 

35 

51 

Qemm386 

32 

69 

See More/Lotus . . . 

S3 

85 

Sidekick Plus 

125 

79 

Sideways 

38 

S3 

Software Bridge . . 

72 

95 

SPF/PC 

139 

75 

Spinwrite 

39 

255 

SQZ Plus 

59 

100 

Super PC Kwik ... , 

44 

80 

Superkey 

60 

54 

Take Two Manager .. 

69 

53 

Test Drive 

23 

38 

Tops Flashcard . . . 

142 




[QBDEBMNB 


Mkmsoft 

C Compiler 5.10 


l/BcmsoH 


NSaostM 

Word 5.0 


QuickBasic 


I.earn (u ili> it in- 

Alead of doinK r.ilhoul. 
VMirn wniw rrarhed ll»r 
Umiu of your niiTrni 
l>rot4etn-M>Kitv{ tool dnii i 
gpl mad {let Mk-rosoft'fluirk- 
HASH! 4 5 ami whir 

youi iiwii proKhiim 


' Ki.sl <'om()drl 
<iptimi/i‘<) {'(Kir 
(or l>la/.in|f 

••NM'UtKin 

’ Mim*«} iiiriiiofy 
iiuidris oiiiMaiuliiiM 
ilcM'iiiiirnliilkiii cnvr 
TV suppoH tilirai'k‘% 


’ l or people \>’tKi can I 
wait lo gel gieai 
looking oiit^Hii 
■ Tlie fJOWTf lo rrraic 
professkxtal output 
plus the s{H«e<i lo <io 
it w>’ very quirkl> 


SOFTWARE 


DESKTOP PUBLISHING/GRAPHICS 

>5 Ncwsmasler!! 38 

)5 NewsRoom 14 

IS NewsRoom Professional 22 

fO Pagemaker30. . 489 

J5 PC Paintbrush + 79 

^5 PC Paintbrush (windows) . 79 

\\ Perform w/Designer 4 Filter 155 

Print Q 72 

^ Printmasler Plus 32 

fq PrintShop 32 

gj Pizzaz 42 

27 Pizzaz + 65 

59 Publish It! . 106 

59 Publishers Paintbrush 152 

65 Publishers Type Foundry 288 

95 Timeline 3.0 . . 349 

all Ventura Publishing . 499 

39 Ventura Publishing Pro 345 

69 VPGraphix 56 

Windows Express 38 

TRAINING 

Chuck Yeager Flight Simulator $30 

Family Software library 55 

Mavis Beacon Teaches Typing 30 

MS Learning DOS . . 31 

MS Right Simulator ... 32 
PCLogo(NewVef-) . , 49 

Typing Tutor IV. . 27 

DISKETTES 

Sony 

3t^OS/00(100) . $109 

95 3’/^ High Density (100) 235 

34 5'/iDS/DD(100) 59 

109 5Vt High Density (100) 111 


•*%vXv. 


ni MANAGEMEN 

Call Ask Sam 
85 Clarion 

290 Personal Developer . . 

,5? Professional Developer 
32 Clipper . 

^ Data Base Publisher 

112 CataEase 

Data Perfect 

dBase IV 

$51 DB-XL Diamond 
100 Foxbase386 
FoxbasePius 
Foxbase Runtime 

Genifer 

53 Paradox 3.0 

79 Paradox 386 . 

Q4A 

79 ea. Quicksitver Diamond . . 

159 R:BaseCompiter . 

1^2 RBaseForDOS 

Revelation Adv 

^ Revelation Adv Bump Disk 
142 Revelation Adv Runtime . 

VP Expert 

139 VP Info 

159 Who What When Where . 


'sOFTW.MU: 
<l^ BUMilNt. 


First Choice 

First Graphics . 

First Publisher 

Harvard Graphics 

Harvard Project Mgr. Ill 
Office Writer . 
Professional File 
Professional Plan . . 
Professional Wnte 


MONEY MANAGEMENT 

Check Write Plus . . . 

DoHars 4 Sense 

Quicken 3.0 

Tobias Mang Ibur Money 5.0 


Now Accepting International Orders caii our Fax at (602)944-1 510 


'Fastest 

Dellverv' 

We tv 

CP 

for FAST, 
DErtKDABtC 
Dra-IVEKY^ 


Most 

Reliable 

EsMUblml 
Indusli)' Leader 
[totng buMnna 
. Since >900 


Lowest 

Prices 

Irulustry 
Price Leurkrr 


Best 

Selection 

We carry the 
prodiH a you w-ani. 


Software 
Monw Back 
Guarantee 

^ •Sw Dcuils . 


AIR EXPRESS SHIPPING 

You Pay the Ground Shipping 
We Pay The Air Diflerence 


MAILING ADDRESS: 

8804 North 23rd Avenue • Phoenix, AZ 85021 


CIRCtt 201. ON KEApEaSKKVIClr tAUU 




TAXES WILL BE 

MORE COMPLEX SO WHAT? 

THAN EVER THIS 
YEAR. 



Remember the gtxid 
old days when normal 
people could do their own income taxes? Well, 
TurhoTax and your PC bring back those simpler 
times. 

TurboTax guides you step by step through the 
process of preparing your tax return. The Auto Inter- 
view feature helps you determine which forms you 
need. The figures you enter are automatically trans- 
ferred to the appropriate forms and schedules. 

When you’re through calculating your taxes — in 
under 10 seconds — you can print 
everything in IRS-approved form 
on plain paper with almost any dot 
matrix printer. 

If you have a question, you can 
turn to on-line, item-sensitive IRS 
help screens and our own cross-ref- 
erenced Help System. And if you’re 
still not sure, we can refer you to a 


nearby professional who 
can offer advice or finish 
the job using your TurboTax data. 

Those are just some of the powerful features that 
have helped TurboTax win PC World magazine’s 
prestigious World Class award four years in a row. It’s 
no wonder that over 2,000,000 returns were prepared 
last year with TurboTax. 

So get prepared to simplify your tax preparation. 
With TurboTax. 

See your local dealer or purchase direct by calling 
1-800-782-1120, or 619-453-8722 in 
California. 

Suggested Retail prices — Federal: $75.00, Up- 
dates: $37.50, Each Suite: $40.00, Updates: 
$25.00. California residents include sales tax. 
TurhoTax requires 384K^. 

ChipSoft, Inc. 

504? ShtTchiim Pliici.* Sim CA 92122 



Quick-Look Tax Window >1990 Tax Plan- 
ning included free • Pop-up Calculator 
• Data Examiner to help pinpoint omis- 
sions in your return • Dot matrix 1040 & 
1 040 A short forms • Free copy of the Price 
Waterhouse Personal Tax Advisor* Fully 
integrated programs for 41 state returns 
also available. 


CIRCLE 220 ON READER SERVICE CARD 




The world of 
hardware offers more 
than just clones and 
monitors. Inventive 
niche products let 
you turn the wires in 
your wall into a 
simple network or 
give vent to your 
creativity in 
tombstone design. 


_ _ Stephen 

Manes 


Barely gasping and wheezing in the software 
world, the spirit of invention is alive and well 
in the land of hardware. It's clear every time 
you attend a trade show, tour a high-tech 
venue, or sit home and peruse the ads. Soft- 
ware stays home and rewarms stale hash; 
hardware keeps taking small steps and major 
strides forward. 

True, there’s no dearth of me-too machin- 
ery. True, there are plenty of yawner clones of 
everything from motherboards to monitors. 
But lately hardware seems to move forward 
with far more verve and sparkle than its intan- 
gible sibling. 

This makes sense. Software designers are 
doomed to live with the limitations of the 
hardware they write for. Hardware designers 
are under no such constraints; in fact, their 
innovations keep creating entire new software 
categories. 

Cheap laser printers led to desktop publish- 
ing. Cheap scanners have empowered optical 
character recognition. Emerging audio and 
video hardware may change software’s very 
face. If you’re inventive, you won't wait for 
some hardware developer to make yourdream 
possible; you’ll go out and build the dream 
yourself. 

Big Ideas aren’t all that’s happening in 
hardware. What’s impressed me most lately is 
a variety of Little Ideas — conceptually simple 
products aimed at relatively narrow markets. 
Every time I stroll past a bunch of trade-show 
display tables, it’s a likely bet I’ll see some sort 
of goofy piece of hardware that isn’t going to 
set the world on fire, but that might just make 
.somebody’s day. 

My current personal favorite is CAMM-I 
Desktop Sign Maker ($4,495 from the Roland 
Digital Group; (2 1 2) 722-6933), which offers 
the potential to be a lot more than its innocent 
name implies. It’s the answer to a .single simple 
question; What if you take a plotter and re- 
place the pen with a knife? Answer: A truly 
whiz-bang stencil cutter. 

A roomful of editors recently sat transfixed 
as the CAMM- 1 sliced, carved, and spat out a 
nice blue adhesive-backed plastic stencil ren- 
dition of our magazine’s logo. No computer 
was attached: the device has its own nonvola- 
tile memory, so that repetitive production runs 


can be completed entirely off-line. The stencil 
is now affixed to the back of one editor's laptop 
machine. 

The CAMM-1 responds to the .standard 
HPGL plotter language, so it’s compatible 
with a broad range of software. It can double as 
a single-pen plotter simply by swapping the 
swivel knife for a pen. 

GOOD FOR THE MOB? 

And the CAMM-1 isn’t limited to plastic sign 
stock. It can cut materials of all sorts, includ- 
ing silk-screen stencils, reflective window coat- 
ings, and heat-transfer (T-shirt) material. Think 
how handy an automobile customizer might 
find software that spews out window-gloom- 
ers for the mob’s limos at the push of a button. 

But I personally believe the stuff that really 
has the chance to catch on is resist material for 
etching and sandblasting. Think of it: your 
local K mart lets you design your own personal 
glassware. Think of it: your local funeral par- 
lor offers you the chance to customize your 



own personal grave marker. I call these con- 
cepts “Desktop Barware" and “Desktop 
Tombstones”; franchises will be available 
soon. 

I haven’t actually tried the CAMM- 1 , but I 
suspect it will eventually turn up in quick-print 
shops. And 1 haven’t even seen the CAMM-2, 
an engraving machine controlled by HPGL 
commands, or the CAMM-3. a 3-D modeling 
machine that accepts CAD/CAM output. But 
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Stephen Manes 


these are the kinds of products that make 
the hardware world fun to keep an eye on. 

I have tried CarrierNet, a unique RS- 
232 network from an outfit called Carrier 
Current Technology (telephone: (8(X)) 222- 
0377). It, too, is based on a simple idea: 
letting computers communicate via exist- 
ing electrical wiring. 

The CarrierNet hardware is a box with 
two cables. One plugs into a PC serial 
port, the other into any AC wall socket. 
Hook up the boxes and install the supplied 
ExcellNET software — it takes maybe 10 
minutes per machine — and you’re ready 
to communicate. The only wires linking 
the machines are the AC wires already in 
the walls. $ 1 99 per unit buys the hardware 
and printer-sharing .software: $79 more 
adds file sharing. 

The concept, as so often happens, is 
somewhat better than the reality, in part 
becaase the software is kind of ugly. Though 
your applications can’t access files on 
other machines, you can share files via 
DOS-like commands, and printer sharing 


seems fairly effortless. The system comes 
set for a default speed of 19.200 bits per 
second, but you can get it running at up to 
38,400 bps if your wiring permits — which 
it did (for a time) in my abode. You’d also 
better consider security very carefully if 
you share a building with snoops. 

LITTLE DEMONS 

A host of little demons may gum up the 
works, however. The company recom- 
mends not plugging the AC end into a 
surge protector — to avoid filtering out the 
signals it transmits. Since the hardware 
deliberately generates radio frequencies, 
it clears only FCC Class A specs rather 
than the more stringent Class B. Trans- 
missions are error-checked, but certain 
kinds of line noise, including radio noise 
from outdoors, may slow things to a crawl 
or stop them cold. The network 's memory 
overhead amounts to an all-too-typical 
90K. 

Immediately after installation, Carri- 
erNet ran at a snail’s pace. As I discussed 
the problem on the phone with company 
representatives, the network magically began 
to work fine for no apparent reason (talk 
about cu.stomer service!). Thenceforth. I 


was able to send files from upstairs to 
downstairs, print from downstairs to up- 
stairs, and generally feel pretty smug for 
someone who never thought he’d use or 
like a network. As a test. 1 ran an electric 
fan and a hair dryer; no problems. 

At deadline, newer versions of hard- 
ware and software arrived via express. 
They wouldn’t work acceptably, and this 
time the magic phone call didn’t work, so 
"try before you buy” is in order. Still, 1 
like the product enough to fool around 
with it some more. 

And those two products are merely 
examples of the hardware boom. An outfit 
called Photonics is offering a full-scale 
wireless LAN that uses infrared transmis- 
sion. Every week seems to bring announce- 
ments of jazzy new presentation 
aids — everything from the Chisholm Light 
Writer (an overhead-projection LCD you 
can draw on electronically) to Canon’s 
poster-size, freestanding, black-and-white 
mylar display. By the time you read this 
the market should be awash in itsy-bitsy, 
teeny-weeny DOS machines. 

And on the software side? Ah, yes: the 
mailman just delivered another new word 
processor and two new DOS shells. ■ 



Mixed feelings about mice? Can’t 
decide whether to buy a two button 
mouse that can’t run three button software 
or a three button mouse without two button 
capability? Can’t decide between Low Res 
lor accuracy or High Res because you have 
such a crowded desk? Optical or Mechanical? 
Serial or Bus? 

Why so much stress over such a simple 
device? Mice (mouses?) were designed to 
simplify things - and the Genius GM-F301 
mouse is quite simply your only choice. 
Relax and read on. 


Sgni 


See us at Bally’s 124 

0COfnDSH7Fall'89 

November 13-17, 1989 


The Genius GM-F30 1 mouse 
can be switched between 
the two buttonand three button 
modes at any time - even while 
in the middle of a program. There, 
doesn’t this make you feel a little 
less confused? Also, the GM-F301 
can be switched to High Res, Medium 
Res, and Low Res just by pressing a 
couple of mouse buttons. Feel that tension 
melt away! And, because it's a serial 
mouse, you only have to plug it into one 
of your Com ports (1 through 4) without 
having to open your computer and possibly 
killing yourself. No danger with Genius Mice! 
So resolve your fear of mice by hurrying out 
right now and picking up a Genius mouse at your 
local computer store. Or, call (800) 456-7593 for 
your nearest tension-free dealer. 


lUS - simply better 


Chino, California 
Phone (714) 590>3940 
FAX (714) 590-1231 


CIRCLE 492 ON READER SERVICE CARD 


TIGERSOFTWARE-FREE FEDERAL EXPRESS SHIPPING-IRONCLAD GUARANTEE! 

FEAWRING OVER 20 MtW PRODUCTS FOR YOURPO 

MSIT The Software Breakthrough That Gives Art XT The Speed Of A 386! 
RIGHTWUIikS.1 Checks The Grammar, Style Usage And Puntuation In Your Writing 
MBOVt DISC Software That Simulates Up To 32 Megabytes Of EXPANDED Memory! 
PC PUNTBRUSH IV Create Dazzling Color Images On Your PCI-ALL NEW VERSION! 

THE MOST IMTBJJGSNTWMYn BUY SOFTWARE! 


SPECIAL EFFECTS. 256 ON-SCREEN COLORS. SPLITSCREEN. 3-D SHADOWS AND MORE... 

Imtnes So VlbsoEii, They'll Jump Out 
OftneScieen, Grab You By 
The Eyeballs-And Pull You In. 


n. latNtI R.I.OM From Th. Pnmkn 
Crapkkt S.rht For Tho PC This package is 
chock lull of innovative tools that put raw 
creative power in your hands. Its award-winning 
features include fast lines, curves, geometric 
shap^, adjustable brushes and an airbrush, 
multi-level zoom, a new split-screen (with win- 
dows for full-image and enlarged editing, flood- 
fill, graduated color-fill, 256 on-screen color 
selections— and much more— for Just $99.95! 

PC Paintbrush IV sports a new windows-like in- 
terface, and can quickly import TIFF and PCX 
tiles for retouching— even provides full grayscale 
support— ideal for use in desktop publishing. 
Creating and enhancing graphic images has 
reached anew level— K Painbrush IV. The in- 
novative, flexible, feature-rich graphics package 
from the leaders— ZSoft. 


Mu-mwpcpumRusHnf- 

The Other Hoff Of Desktop Publishing! 

Sit down at the keyboard and take a deep breath. 
Pop in PC Paintbrush IV and create an image on 
the screen. Fill it with color— two, three or four col- 
ors, blend the colors together and import a scann- 
ed or clip-art image, combine it with a background. 
Add detail, flop, rotate the image, darken, lighten 
or blur colors— even combine and blend different 
ima^ together. Now reach into the PC Paintbrush 
special effects toolbox and modify and enhance 
type— including dynamic outline type and change 
colors from the 256-shade electronic palette. 

And this new version includes streamlined cut-and- 
paste and an innovative new “transparent paste," 
allowing you to overlay two images. 

Edit using a split-screen zoom— and kick-in the 
"tiling” feature to produce unmatched 3-D effects. 
...You won’t believe your eyes. 

noodfr MUSBnKnoRS... 

Make Your Message Sing. . . 

PC Paintbrush creates amazing overheads and 
slides for presentation purposes. Pictorial charts 
leap to life with splashes of color and crisp images. 
PC Paintbrush quickly andeasily integrates any 
amount of text with your graphics. 


ZSoft 


C O R P O ■ A 


TktJULmWPCPrnliitbnuhnf 

DB 1420 IBM PC S'A AND 3%-inch $99.95 

IBM PC. AT or colnp^tible with one disk drive. 640K. DOS 3.0 or 
greater, graphics display ar>d drawing device. 


Si^iports.' CGi. MCGA. Hfrcuies. EGA, IGA. 



IHHWATIVl 

Software 

For 

HmOVATIVE 



WESmPFRBVIMFlDBIMiaPRESSI ( 800 ) 8 a 8 A 43 r 


THE MOST INTELLIGENT WAY TO BUY SOFTWARE! 


FREE^^^SHIPPING EXPRESS ORDER LINE-{800)88»4437 QialitySofimKFmm... 



T l IK SOmVAKK V. K MW IBk S 


VERSION 4.1— Use AO Existing Files When You Change Word Processors. Trsnslates Between 58 Different Formats! 


QuiiUyComwf Files Betimeen WordProeessorFonnats! 


Now those indispensible WordStar hies you 
created six months ago can be easily con- 
verted to the Wordfbriect format you're run- 
ning now WORD FOR WORD is ideal for 
ex^anging hies of different formats with 
business associates, customers, friends— you 
can even convert hies created on your home 
or laptop cornier to the format used in 
your office— with absolutely all of the for- 
matting commands Dike bidd, underline, 
centering, tabs, etc.)— intact' 

WORD FOR WORD is fastest! It can con- 
vert a 25-page docurrxnt in less than otre 
minute— hOOH faster than the competition! 


Unn UM CmmIm MID «Mr 

IMIV nVCMNMIi 

WORD FOR WORD allows you to im- 
port spreadsheet data irrto your word 
processing format! And no other product 
allows ^u to perform cortversions bet- 
ween "integrated" packa^ like Enable, 
Framework, Q&A and pfe: First Choice. 

Supports Navy DIF, Peachtext and 
Enable, RapidFile and WANG PC. 

HVRD FOR itORD is the fastest conversion safiware 
wetestal. A 25-page. JuUyfbrmaneddocvment can 
be converted in less than one minuu.'—Mth all at- 
tributes iniaa. 


cotmtnmanaDmtcrmBnwiBiJuiroF moifoimun: 


ASCII (smart, stripped) 
DispUtytvrite 3, 4 (DCA/RFT) 
EBCIDIC 

EnabU LI. 2.0. 2.15 
Framework HILO. LI 
HP AdvanceWiie Plus 
IBM HMng Asst. Pius 
Lotus 1-2-3 lA. 2.0 
Lotus Manuscript 2.0. 2. / 
Microsoft WjrdXO. 3.1. 4.0, 50 
Micros^ RTF 
MultiMate 3.3 
Multimate Advantage I A II 
Navy DIF 


Officemterd.0. 50. &0. 6.1 
PeachText 5000 
pfs: First Choice LO. 2.0 
Wite (version C) 
Professional Wite LO, 2.0. 2.1 
Q&A Write 3.0 
RapidFile (Memo Witer) L2 
Semina W>rd IV LO, 2.0 
Samna W>rdlVPtus L2. 2.0 
(blkswriter Deluxe 2.2 
Wdkswriter 3. LO 
iblkswriter4 
WANGPCXO 

mrdP^rfea3.0,4.I.4.2.5.0 


mrdStar3.3. 345. 4.0, 
50. 55 

Xymite III. Ill Plus 


The new ‘ 'stripped 
ASCII is designed for 
the special needs of 
typesetters and desktop 
pubibhers. It contains 
less formatting 
recognition tium stan- 
dard ASCII. 


CtmmH MU MtlHM&fml ..xontained in the 
original: margins, tabs, indents, sdt and hard car- 
riage returns, boldhice, italics, underlines, 
superscripts/subscripts, newspaper columns, 
hewers, footers, centering, footnote formats, ruler 
lines, page ends— and dozens morel 



FfOM TludSoflwora 

DB1320 WORD FOR WORD IBM 5W-inch $99.00 

DB1325 WORD FOR WORD 3W-inch $99.00 

IBM PC. XT. AT and compatibles with 256K RAM. 


The Ultimate Thesaurus For The FK^—And Now— -The WordFinder HAND-HELD Thesaurus! 

220AHI0 Synonyms For Your PC— Or For YourPorketl 


FOR YOUR PC-JUST S39 

If you 're using a thesaurus program other than 
WORDFlNDER-nwmg H mmfl Nothing 
even comes close to the enormous volume of 
synonyms found in WordFinder. 

Since WordFinder uses many sources for its 
synonym base, it reflects the color and vibrance 
of the English language. 

Pmhef Ue kmm, tUkt m tdtti, Just pop 
it up anywher^ and position the cursor on the 
word in question. One keystroke instantly 
brings up a list of synonyms for that word. You 
can look up synonyms of synonyms to find the 
pertfeef word. 

When you 've found the word you want. Just 
hi^light it. and one keystroke replaces it for 
the origina} word. Highlight the new word to 
explore variations or alternatives. 

mfUuHhhrkmMmUOMOar 
Other thesaurus programs contain 60,000 or 
80,000 synonym— while WORDFINDER 
packs an incredible 220, 000 synonym and 
keeps each one at your fingertips. Supports all 
leading word processors. 


POCKH VBKION-220S224 

...THE "ANYTIME. ANYWHERE" Writing Aid... 
Imagine having a complete dictionary and 
thesaurus at your fingertips— contain^ in a 
powerful, kmUtOg mrif that speeds 
through 4 H megabytes of memory in 
seconds!— and mOght trot 6 ■i wi / Small 
enough to fit in your pocket! Jhb 

WordFinder’s vocabulary has been 
specihcally compiled to r^ect the 
lively nature of the English language. 

And it's simple— Just type words and touch 
commands, and ymt mtmVrt u nm a 
■if ohratmpm— Select a synonym of a 
synonym to explore variations for more 
darity and style. 

This is the perfect for proofing letters 
anywhere, checking final drafts on the go, 
and great for students and writers. 

j^icrolytics, Inc. 



GRCMT 

OFTIDEJU 

ntommsT 


$49.00 


LOOK-UP FOR: mF$tr—WbrdFinder—94 adiectives. 52 Metiu. Competition: 55 adjectives. 8 vats. 


WordFinder has a large 20-character LCD display 
screen, it’s just 3” by 4” by Va"!— B ut it’s powerful- 
advanced word compression technology and twin 
microprocessing sy^ms allow almost instant access 
to, and retrieval of. an enormous amount of 
information. 

A great gift idea for the person on the go... 

TWO Htm HHff mtrMn ms¥m 

The 224 (synonyms, filing and definitions) just 
$79.95, and the 220 (synonyms, spelling only) for $49.95. 


DB2500 PC version 5>/4 inch $39 

DB2505 PC version 3% inch $39 

DB 2510 Macintosh verson ..$39 

DB 2520 220 Pocket version $49.95 

DB 2525 224 Pocket version $r9.95 


Rul220.000SrMmrmki VourPeektH 



fRiFSWIRPWe MM /ZDfKM £XPR^ 
CMUT00RDa-nHLniU^)888-443T 




FREE I 


'] SHIPPING 


CALL TO ORDER (800) 888-4437 


Quality Software From... 


ALLNEW-VERSION3.1-WITHANEXPANDEDRULEBASEOFOVER4^ 


THtIHTBJJOaiTSYSmil THXr 
CHECKS YOUR GRAMMAR, STYLE, 
USAGE AMD PUHCTUAnokl 


IbaSent/lToMe?" 



R w mt mkm 

hum? How did it reflect on him? Now ask yourself a more important 
question. How does your own writing r^ect on you? ■oidn-tibuEven 

Successful people communicate clearly... ^ READThis^r, 

and powerfully. RIGHTWRTTER 
is an intelligent system that flags 
common errors in your writing 
and helps you produce clean, 
crisp letters and proposals— 
applying 4,500 rules ofgr^mar, 
style, usage and punctuation to 
letters, reports, proposals, 
press releases and more! 

EMSrWaS£-jmA0m4ll0KDC0limUMI RightWriterUthemostac- 
curate system for business and technical writing. RightWriter analyzes documents 
product fcv leading word processors for errors in grammar, style, usage, and punc- 
tuation. Using an arsenal of over 4,500 writing rules, RightWriter uses artificial 
intelligence to help make your writing clear, concise and powerful. 

J ust create your document as you normally would, then, with a one-word com- 
mand, RightWriter will check your document and display errors and comments. 
RightWriter never changes your writing., .it only mak^ recommendations. 

MMmKminSmaSPIIODUCmnrnHH RightWnterhelpsyoucom- 
municate better by improving your writing. In foct, RightWriter can pay for itself with 
a sin^ewellAvrittens^es letter, propo^, report, or manual. Strong clear writing 
can make the difference between making 
and losing a sale Clearly written manuals 
give customer satisfaction and lower sup- 
port costs. Good writing is good business. 

M/imuiiaamitTool 

RightWriter is also an ideal teaching 
tool. It’s like having a style guide and 
grammar book ri^t at your fingertips. As 
it helps you improve a document, 

RightWriter alk> trains you in the prin- 
ciples of good English. So it’s an excellent 
training tool for business and education. 

RightWriter teaches you by pointing 
out errors in your own writing rather than 
giving you canned textbook examples. 

null SB jmiasuus,,. 

When RlGH'rWRITER identifies apro- 
blem, it’s also encouraging you to think 
about it— you’ll be less likdy to repeat the 
same errors. Some people don’t even 
know they’re leaming..they just notice 
fewer errors in their writing every time 
they use RightWriter: 



RLtktU Mttrll $79 

A QUICK LOOK 

Ri^tWriterheIpsyouproducedean,powerM 
writing. With Jtiu a one-word command. 
Ri^tWriter scans your document for errors in 
gmnmar. styie, us^ and punctuation. 

Ri0itWritertJagscommon writing errors such as 
passive voice, noun-verb agreement and more. 

HUmHaMrnirMSlnmglt hrfg 

The Readability Index ^ows the educational level a 
readerrequirestounderstandyourwriting. The 
Strength Index measures your writing’s strength. 

Rwfts Of SruuMi MbU SuK§UB€u SEiwkIibw 

other indexes measure your adjective and adveri) 
usage, and use of Jargon. Recommendations guide 
you in how toimproveyour sentence structure. 

EUm A Vu H ulmu 

The Words To Review list points out problem words 
that could cause confusion in your writing. 


Ri^tWriterNow Includes— FREE... 

RIghtWofdslA sso 

CustondeeRi^tWTiteT'svocabtdarytDsuHyour in- 
dividual needs. Jargon, atoreviat»Rs andacceptedsiangcanbe 
recognized— vtd wiB riot alter the readabilityorstrength levels. 

■ - - an I ,|| , fi I I — ^ 

IDpnnfllWVHHMr UMQHr nMB 

DB 2860 RightWriter 5% AND $79.00 

Runsonl^PC,Xr,ArandcompatiUeswiih384K. Harddids,or 
floppy. Supports Pleading word processors. CailJbrcompoeibiUTy 



PCWMLD 


Ri^tyWiterhdpsyouproduce crisp, clean business 
writing—^ Just a one^rd comnand puts it to work. 
RightWriterBa^ errors in use of passive voice, sfdit in- 
finitives, syntax andproper use of punctuation. Have 
more confidence and pride in your writing 



■ .U S. ’l- 'tl.Uw 
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OUlTCHLfRB (800) 888-4437 


mUStaPrOtlRORDaSM3IK-OllYVUFBHHJU.aPllBSI 



FREE 




SHIPPINC 


CALL TO ORDER (800) 8884437 


ScFiLoGac 

Quality Software From... SOLUTIONS 


NOWIT’SASEASYTOCHANGESOFTWAREASITISTOCHANGECHANNELSONYOURTV! 


Now load SeywalPn^rams At Once 
And Svidtih Between them— Instantly! 

ttUtnUrnromPngnm "UUMaMuit" 


mOO^memem^mOaewOWtmnmmmtmmny 

tramemfiommmtonnetkml Ut’ssay 
that you 're womng with your word processor 
and you need to check a figure in ^ur spread- 
sheet. Normally you dhave to exit your word 
processor, start your spreadsheet. load the 
necessary hie, jot down the numbers you 
T}eed, save and exit the spreadsheet. Then, 
you would have to start your word processor 
again, reload your file, find your place and 
continue working That's a lot of work! 

Smflo^mddn§, staring, hodht§ and 
mtrimdnnmasAadmhdl Software 
Carouseiinstalls in seconds and allows you to 
cha^ programs and files as quickly and 
easily as you change channels on your TV. So, 
in our example above, you could have “hot- 
keyed” from your word processor to your 
spreadsheet file, got the information you 
needed, and with one keystroke, you 're back 
in your word processor— in the exact spot you 
left off! BsohHa 10 rims eomnmhigtttos 
sdthjmtiksftlnks t. 

And Software Carousel is compatible with 
virtually any PC software on the market today! 


irBnUNOf"OOBBU"lriailOim Wouldyou 
be amazed to leam that Software Carousel re- 
quires just UK (as a memory-resident extension 
of DOS) to achieve such efficiency? It’s true. 

Just insert the diskette and type “carousel." 
Then load all of the programs you’ll be working 
with. By keeping your prograr^ in a special area 
of memory, you’ll access ALL available memory 
for all programs and hies. 

So simple, 
anyone can us 
it. Software 
Carousel 
automatically 
remembers 
your setup 
and repeats 
it each time 
you start your 
computer. 

Software 
Carousel is 
pure 

productivity! 



L 


Softvmre Carousel 
WMiFRCeCUBIT 
Just $69.95 

A QUICK LOOK 

Simple to install and use. So/tware 
Carousel allows you to switch fivm one pro- 
-am to another— with onekeystroke. Saves 
time— you don 't need tosa\e and exit hies 
before switching. 

,^Makes all your software “RAM-resident," 
Just hot-key between anythingloaded! 
Occupies just UK RAM. 

Run SideKick, SuperKeyand Prokey— at 
once— with no interferenceor conflict. 

^ Go from spreadsheet to database to won! 
processor— in seconds! 

Supports expanded and 
extended memory boards. 


FREC-Cuau 

Return the coupon enclosed 
in the Software Carousel 
package for FREE Cubit! 


SOFTWJUUCAROUSa 



DB 3300 Software Carousel- IBM 5 Vi-inch S69.95 

DB3305 Software Carousel— PS/2 3V^ inch....S69.95 
Runson IBMPCandcompatAles. Supporl5DOS4.0. 


Includes SUaKkk Software from Borland (A $79.00 Value!) 

Also Includes PCJUvmMgt from Travelling Software (A $130 Value!) 


The Hand-Held PC! 


AwiSm.PS-BaT moo'd BerimHmryl The 

DataStorSOOOis the latest innovation in 
state-of-the-art technology. Its large memory 
capacity allows you to enter up to 128 
characters per entry. Your information can be 
saved in DataStor for la^r use. oryoucan 
easily transfer data to your IBM or compatible 
PC (or another DataStor} using an adapter 
cable that is included. So names you collect at 
a convention using DataStor can be transfer- 
red into your permanent database for use in 
follow-up mailings. 

IkaSkkKkkmidPCAdamrimgt (included 
FREE) with your DataStor— or download 
software from your desktop PC! 

Han d NaU C ompH llH g. 

With DataStor, you get a notepad, desktop 
organizer, af^intment calendar and stand- 
alone calculator. In foct, with 8K of available 
memory, it's like having a PC— in your 
pocket! But what mak^ the DataStor 8000 
so convenient is its ability to actually transfer 
data to an IBM or compatible desktop PC. 

DataStor includes eight mode indicators 
that light up in the LCD displ^ng the mode 
in use. It alw includes a full-function 
calculator and timeidate indicators. 

The 16 message alarms can be pre-set up to a 
year in advance. They can alert you to 


jyjicrolytics, Inc. 


^laaatla^s^l yo4jr 

axItriagPCseftwan 
mauoisstmauk Satfmmrat download 
JBASE and most wordprocesstirs. 

ELECTRONIC SCHEDULER Plan your 
day with a daily organizer. Quicldy “jot down" 
notes or memos anytime. 

^ PHONEADDRESS DIRECTORY 
Store ALL ofyvur names and addresse.^ for in- 
.stant access— or enter new ones and 
download to your desktop K' later. 
^MESSAGE ALARM Presetupto 16 
reminder alarms— for appointments, phone 
calls or engagements— up to a year in 
advance! 

CALCVLATOR/CLOCK Check time, date 


appointments, birthdays etc. When the time and 
date of your message occu^ DataStorsounds a 
20 second tone, during which the pre- 
programmed message appears in the LCD screen. 

DataStor also includes a security feature that 
insures your entries will remain private. There is 
also a back-up feature to protect data when chang- 
ing batteries. 

It’s like having a Rolodex,* and a DayTimei* 
in a convenient hand-held format. 


•o' The DataStor 8000 includes a databank . data exchange seft- 
ware forme with your desktop IBM PC, XT. AT PS/2 or com- 
patible. and cable. 

,e Includes Personal Organizer Sofiwarr—Set up a cutomized 
planner to Jit your needs. 

Large 20-character screen *«' 8K capacity 
7^1 characters (396 name and number entries). 

Security codes to keep entries private 
AuUhOFF after 2 minutes Battery back-up 

DataStor 8000 

ThelMNIHIELDK 

DB 2480 DataStor w/software and cable $119.95 

Leather-Iike case, cable, battery and back-up battery incKided 
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FREE SHIPPING EXPRESS ORDER LINE-(800) 888-4437 QuiIitySoftwaKFrom... BLOCPublishing 


The Organizational Chart— A Valuable Management Tool... 

OrgmriiaHoluri Qiarts, 
Pmedun DIagnms, 
Decision Tnes Mid Mord 

Mpiv^ 9 |W to MMT 0r^0fiJUt cffHrtv? 

Chances ate, you devote pages of text in persont^ manuals and sales presenta- 
tions to managementlevels and work flow. Since mgkimtkmorik IjOOO 
the organizational chart is an ideal method of depicting a hierarchy, 
procedure or method—but charts involve making a layout, setting type, itiidng 
boxes— and revisions are murder! 

fmt CbmH FwrMiifPmpoztlNowyou can create charts in a mattered' 
minutes— to illustrate arrytiiingl Policy making respon^ility delegation, 
authority levels, flowdiarts, procedure diagrams, ‘decision treesf-orforusein 
sales presentations. 

Shnmpktml am Sleek, easy- 

to-use box dtawir^ capabilities make Corporate Ladder simple— just type your 
text and one keystrote draws a box aroutid itl Group boxes with another 
keystroke and revise charts in seconds. Change paper— and Corporate Ladder 
adjusts the c h^rt^ automatically! It even has an on-screen WYSIWYG 
dsplay! forfUB—WefU throw in a copy of the popular Corporate Ladder 
Laser Font-Pack— A S29.95 value (See below for details.) 


Coipontt Ladder $79.95 

A QUICK LOOK 

A fast, easy-to-use package that creates 
clean, professional-lookingmumbm- 
thmaltkmfM—orany type of chart! 

y'Just type text and one l^^troke draws a 
box around it— with every comer crisp. 
Features page preview and unique 
' flHUfDiflimdm'' feature that re/ines 
and properly spaces your chart. 

^ Abo creates decision trees, procedure 
diagrams, mapsand product Emilies. 

No rigid structure— ideas flow freely 
and can be revised in just seconds. 

Includes a set of 4 F REE laser fonts to 
enhance the design of your charts! 


CorponOdUMv 
OrgaaixaMoii Chart KMior 

With FREE Laser Fbnt-Ihck! 

DB4950IBM5W AND3W-inch $79.95 

IBM PC. XT. AT. PS/2 and compatibles with 512 K RAM. Sup- 
portvirtuaByanydotmMrixprinter—inchidingtheHPLas^- 
Jet Phis or Series IJ 


irStMSrnUMHMBUSi No rigid formats 
or pre^lefined templates that you must work within. 
Just start typii^ Corporate Ladder will 
automatic^y justify your text and draw boxes 
around it Put die fiidshi^ touches on your first 
chart minutes after opening the box! 


aunaiirTmoeaUin Ouicklycreate 
charts like this one— a decision tree— to depict your 
company’s policy on certain procedures. 



uaoat' ra asam s naaay’funmi once 

you’ve completed the layout of the chart Corporate 
Ladderwillautomaticaliy center text centerlines 
and align boxes. It even consistentiy spaces the 
elements of the chart 


mamsuuanarmx-fKa The 

Laser Pont-F^k includes two additional 
typefaces (Courier and Modem Letter Gothic) 
^ allows four additional sizes ranging fiom tiny 
(25 epp to oversize (8 cpp. All fonts supplied in 
nomial and sideways formats. 
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cm us T0UrfRaJir(800)888-4W 




FREE ^^^SHIPPING CALL TO ORDER (800) 88&4437 
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PERSONNEL POLICY EXPERT— Developed By Human Resource And Labor Law Professionals... 


Sofhmn To QutcUy Create AuHiorifaHw Cmplofee Handbooks— 
Protect Year biphfees— And Year Company. omupoucrsmMcnmajaum. 


Human resource and labor law eiqrerts 
agree that one of the most important 
documents your company will ever 
publish is the employee handbook. 

A professionally-written policy hand- 
book clearly dwnes an understanding 
on areas such as non-discrimination, 
employment termination, pay periods, 
smoking medical leaves (^absence, 
overtime, performance, behavior, and 
druguseintiiewotdqrlace. 

Homjmsmaimms.,. 


MmomaanuMmim 

KKUtUnOK— 

Includes human resource and labor law 
information on over 60 important policy 
subjects. The system offers explanations of 
each topic, the pros and cons, legal re- 
quirements and standard business prac- 
tices. These discussions provide insight on 
possible ramifications of policy decisions. 
And Personnel Policy Expert is updated 
every six months to r^ect changes in state 
and federal regulations. 


Personnel Policy begins by focusing on the 
significant issues of over M policy topics. It 
asks key questions about your specific 
situation and actually writes an employee 
handbook tailored to your needs. The 
built-in word processor gives you complete 
control over each policy’s fin^ wording. 

MSnVlMMMDWL. 

Although you’ll want to give your employee 
handbook careful thou^t, actually putting 
together the handbook is just a matter of 
following the menus on the screen. You’ll 
be well on your way just minutes after 
openiiigthebox! 


HUiMrKUUCKtOtPOKMnOKS,., 

Personnel Policy Expert is in use in such 
corporations as Canon Business Machines, 
Pioneer Communications, MCI Communica- 
tions, The National Broadcasting Company, 
Caldwell Banker, Budget Rent-a-car, Laban 
Brewing Co,, Dow Chemical, TheNewVbrk 
City Criminal Justice Agency, andmany 
more. 

TIggrSafImanSPKUU 

Regular Price: $495.00 

MOW JUST $395.00 


' 'Takes the pain out of creating employee handbooks. . . 
a time-saving, easy-to-use tool.'* —^ktapadoa 




,d>Al[>Smthe$voH(piace 0 ^ Resignation 

^Anendanceandpunauaiity 4 ^ Re^n of property 
Rk'Cotflicocf interest 

t^Drugandalcohotuse Security inspections 

Educational leaw 0 ^ Severencepay 

Employee benefits 0 ^ Sexual/other fi>rms of 

00 Conducttivork rules hanissment 

00 BryUoymatt termination 00 Sick leave benefits 

00 Hiring <f relatives 00 Smoking 

00 Holidays 00 Jury duty 00 Use cf phone and mail 

00 Maternity-related absences 00 UsecfvHudes 

00 Medical leave 00 Htcation benefits 


^ » 


DB9000 IBM SVi-inch $395.00 

DB 9005 PS/2 3V4-inch $395.00 


IBMK, XT. ArPS/2 and compatibles. 512KRAM. 


SB VomDciymwntsBHfoiw Ibif ffBgifr Tlm^ Papm*, 1bmm',RK3bom—MmllllloMfl 


PrintVhlon 

WYSIWYG 

FULIcPAGSPRSVIEW! 

BuuuKtsaiMnnrr.ticcuRMcr 

SBromgtimmmh US imruu mm 

With newPrintViskm—a “graphics-Hke" 
preview utility that allows users to actually 
preview word processing documents, database 
files, spreadsheets, mail merge lists, charts, 
forms and more wMi 0 mat tbu Seek What 
Ibu Set— preview display. 

Catch errors in layoid, spacing font changes 
arui character sizes— before committing foem to 
paper! Save time and money! 


BLOCPublishing 

PriHtVUonwnamPnMtmumtr 


DB2300 PrintVision IBM SW inch $69.95 

DB2305 PrintVision PS/2 3% inch $69.95 


Runson IBM PC. XT. AT, PS/2 and compatibles. Inquires 64K 
memoiy WUIsutyiortCGA.EGA. WiA and Haades. Supports HP 
compatible laser printtrs. CaJI for details. 



; JTTfT Tf Minriiip^ 



mmuiiMw 


CaiavJTM ItviiMrlhMw* 

(sooiaanea 


Moawai 

woeonioassme 

nuDBFur... 


With toctAjased programs all you 
see...isplain vanilla text. Whenyou 
create letters, forms, charts, spread- 
sheets and liks, you won’t know exactly 
what you've got— untiUt's too late. 


ptuumsioH 

Docman 

pmnar... 



CMU n0RDa-m0)888-44S7-T0UFIUB 










FREE IPPH SHIPPING ORDER LINE-(800) m4A37 


THiMmmwmsmmrospimKBn 

Introducing PopDivpPHJS...A Breakthrough Concept! 

For The First TItM—YouCm 
toad RAM-Resident Programs 
Into FXPAMDBIMemor^ 


Abov» And B«yond.~ 
Expandnd il»mory (EMS) 

ftipLoatf MOM >ou » ttao of /« 

BxpandtO riwnofr sna mmctf re a hoHm 10 tm 
IharnHNrjwitnrarytCpionGri KmrTMObnTMn 
ftM ID aunioff EiQiinaMf mwncvy AjpOiatf ID Mtf 
nom into 'Tiwnoiy 

MOW >ou can tatf 90 of Mem 75% tncl Imp 

yi«mA*<M)Mola*m •oyouoomtfterml 

mamory lamani N* to proMoa aMgcMt Hortapact 
*v >pur Mpir appleaksn 


Shatter The 640K Bairlart Now, in one package, the software 
solution to the downside of DOS— its crippling memory limitations. PopDrop 
andPopDir^PLUS^veuserstheabilitytomaniixiIateRAM-residentptogtams 
in640KIW4,asweftastheabiUtytobreak 
640K and lo^ RAM-resident programs 
into Expanded memory. 

Not just another slow, indftcient “swap- 
ping’ utility, PopDropPLUS allows your 
RAM-resident progrms to run Just as last 
as they do when loaded into conventional 
memory. 

namsoerimnsorDos-. 

As software applications like word processors, 
databases and spreadsheets have b^me more 
powerftil and productive, they have become 
more memory-hungry as well. 

imsoumoH. 

PopLoad actually allows you to load up to 50 
of your RAM-resident programs into Expand- 
ed Memory and execute them from within any 
application— even if the RAM-resident pro- 
^^s do not support Expanded memory! 

mnarouRRMii. 

Your lower 640K of “conventional memory” 
is free to handle your larger applications without 
conflict or inte^rence. 

With PopDrop and new PopDropPLUS, 

“RAM-resident” is no longer a dir^ word. 

This is the only fmduct that truly shatters the 
640K harrier while stHI delivering instant control 
of RAM-resident programs. . . 


Up To 640K.. 

Conventional Memory 

77w Imo of DOS M fependsy A/X7 uMi pmarfti new 
OPpIcMon softMons C)on9 rtrooLcM. fM>n9 Mf> ngher 


lOyourT^rUDi 


»*pencl 6 ti memont 

xgOdjrwwpna/n 


PopDrop PLUS also includes a utility that 
allows you to remove, replace, deactivate and 
reactivate spell checkers, thesauri, keyboard 
macro programs, print spoolers, desktop 
organizers, notepads, calculators and more— 
without rebooting! PopDrop eliminates 
memory and keyboard conflicts that result from 
loading certain RAM-resident programs 
together. 

PopDrop will support networks and won’t in- 
terfere with any of your other programs. 

Hhnmate RAM Re s ident ConWeta. 

PopDrop works by 
dividing your 
memory into 
layers— up to 
16— each of which 
may contain 
several progams. 

After loading DOS 
and your perma- 
nent programs, 

RAM-resident pro- 
grams are loaded 
with these layers 
between them, the most permanent at the 
bottom, the least permanent at the top. 

Create batch files to remove layers one at a 
time several, or all of them at once 
And while other products gobble up to 40K, 
PopDrop needs just IK! 

MMM tmWW'““^wpvnp nMas 

DB 2130 PopDrop PC-5Vk inch diskettes $49.95 

DB 2140 PbpDrop PS/2^V^ inch diskettes $49.95 

DB 2150 PbpDrop PLUS PC-5y4 AND 3\4-inch ....$99.95 


fopDrop For Managing RAM-Resident Programs In Conventional Memory. 
fapDnpPWSIndudesPopDropANDPopLoed—ForLoadingRAM-Readent 
Programs Into Expanded Memory. 

(PopDrop available separately for users without Expanded Memory) 


PopDropPLUS VO* ThO Compotttlon* The memory requirements for five popular TSRs {SideKidt. Superftey, Turbo Lightning. SETUP2 and XDIR). 


PopDropPLUS Tho Compotitlon 


CofTventional Memory Used 

27K 

93K 

Expended memory 
used with 5 TSRs loaded 

344K 

SOSK 

Disk space used for 


M1K 

swap files for 5 TSRs 


Keyboard "slowdown" 

No 

Vm 


Uoo Of Pooturoo 

PopDropPLUS 

Ttio Coiiipomion 

DOS commands 
(0 configure 10 TSRs 

1 

so 

Number of TSRs per 
configuration list 

so 

32 

Self removal supported 

v** 

No 


wssHmvuFBtBuuexPMSs-FRai cmmoRoenoRFORiiiHfRtaMRiiiumoM ( 800 ) 888-4437 





FREE 
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Quality Software From... 



"Windows-Uke" Interface— widi easy to use, pop-up menus. 


f Cofv data files in 
both directions— so you can 
work at home— without 
transportingdiskettes! 

Arid COJSESSION'spcn^- 
fulerror-cheddng capabilities 
allow you to call up j^ur office 
PCandcopyan entire AP- 
PLICATION FILE to your 
home computer! 


OPBtanAHYCOMPUnR- 
AliYWHBttlH m wmo, 
BYRBgOnCOHTROI.. 

CO/SOSMH Mows you to quickly connect your computer to a distant 
PC (on a phone line) and run that remote computer as if you were right 
there— at the keyboard! From a laptop in a hotel room, you can control 
your PC back at the office— even if it’s more powerful— provide training, 
or troubleshoot a customer’s PC (or software system) from ^ur office 
You can even print documents on either, or both sydems simultaneously. 
And COSESSJON 4.0 includes an all-new “ wlm dtm Un ” interface for 
speed and convenience plus error<hecking seven advanced new securi- 
ty features, EGA, VGA and Hercules support (for graphics) and much 
more The best package available for n m ot a nrnj ii iHii g, rwma U 
cMfoaeaf syppoit, bodrpntyW^atitHttfafsyydnytotayttPtorii 
MMff. Easy to use— just install it— COSESSION sits in the background 
usingonlyilK. 

And COSESSION transfers hies up to lOpynmt fastar than even its 
closest competitor— with screen updates over 400 pm t amthnNri 

iXMmKT»TMIIBB00SJUWMMm6B0PnKaSr-n4l^ 
oancmrMajumDmiimcoimioLPMiuu Theiutureof com- 
puting hinges on the concept of connectivity. The ability to access computers from a 
remote location opens a world of productivity that until noty has been unimaginable 
CO/SESSION 4.0 runs in the background of both machines until called up by using 
hot keys. Both the remote (^ur computer) and host computer (the computer you’re 
calling) can initiate calls using the convenient dialing directory You’ll control the dis- 
tant PC with speed, safety and convenience And CO/SESSION is fully compatible with 
all leading software like l^tus, WordStar, WordPerfect, dBASE IV, SideKick, Norton 
Utilities, ete Imagine the time savings you’ll enjoy working on your office PC— fiwi 
yum koMi You can print documents, transfer files— even work together with an 
associate or customer — remotely! 

pppamramma 

With CO/SESSION, printer 
output can be direct^ to the 
host and remote machine— 
simultaneously. The remote 
userm^, if necessary, spool the 
output later printing. 

yomm s w na m m 

To^e back and Ibrth between 
voice and data (using just ONE 
phone line), or, start with a 
voice call, load CO/SESSION 
duringtheconversation. then 
switch directly to a COSES- 
SION data connection. It also 
offers a COM port window- 
handy when setting up a non- 
Hayesmodem.A"chatwin- 
dow" allows users to send and 
receivemessageson-screen. 

smoammsTfu 



CO/SESSION4d) 

$199.95 

A Q U 1 

C K 

LOO 

K 

CO/SESSION allows users to run a PC in a remote 
location— anywhere— via a modem, from their PC. 
Perfect for laptop users on the go who need to 
transfer data— even run applications while away. 
COiSESSION is streamlined, H am with 

an all-new “windows-like" interface, unmatched 
speed, error<hecking, convenience and security. 

€OMSS$OH 

€mhm 

Cm 

Otatgp 

P* 

AVPMHf 

Transfers Files ftS 

YES 

NO 

NO 

Change IXrectories f** 

NO 

NO 

NO 

Directories 

NO 

NO 

NO 

DisplayFiles 

NO 

NO 

NO 

DeleteFUa f** 

NO 

NO 

NO 

Rename Files ^ 

NO 

NO 

NO 


Inhct, COSESSION was proclaimed “Fastest Remote 
SfAware Package’’ by InfowoHd in March, 2989! 

MDV/UiaDStCUPirr co/session protects your 

data with features like; dual-passwords, password- 
checking and data encryption. You can restrict the abili- 
ty to send or receive files on the remote PC, blank the 
other computers’ screen— even disable its keyboard to 
prevent unauthorized access. So if you’re doing support 
on a remote PC, you can work in complete privacy- 
users or passers-by will not be able to see what you’re 
doing. And COISESSION includes a ’’dial-back” 
feature that provides an additional level of security and 
reverses phone charges (for long^listance sessions) and 
unmatched error-checking for data safety. 

itKomtKmonsasKm Record screen se- 
quences within a session for pl^ack later: You can 
even pause within a session and playback earlier 
transactions— great for training and system 
troubleshooting. The recorded information (including 
date, time on/of, name and phone number) can be im- 
ported into a word processor for billing or documenta- 
tion purposes. 

CO^E$SK)NKtW0H C D t rdSolhwaw 
hw TlycfSoffliMfs 

DB3800CO/SCSSION (2-user) IBM 5 Vi-inch $199.95 

DB3805 CO/SESSION (2Hiser) PS/23% inch $199.95 

Runs on the IBM PC. XT, AT, PS/2 and comp^bles with 256K RAM 
(host PC requires only 50K). h will support virtually any dot matrix 
printer— as well as lasers. 


FRBfaBbU.aPlieSSSI»Pme F0RM0HSKr0RIIIUm0N,0IIT00ltDeK,T0LLnia(800)888-4437 







FREEt 


\ SHIPPING 


CALL TO ORDER (800) 8884437 


GIVE YOUR PC XT THE POWER OF A 386! 

A BRUKnROUGH SOFTWARE 
PAOUGE-EIIAKES YOUR PC 
RUNUP TO 60 TIMES FASraU 

YoanadUrntrifAt—Kp to 60 fkoes tdstoriFAST! employs 
advanced speed enhancement techniques and brings them to a 
new, sophisticated level that delivers blazing speed to any program 
you run. And it’s simple to use— just load it and go! 

M SlodrNNXTv$.A Cooipap 9861 In our lab test, we matched a 
stock IBM PC XT, equipped with FASTI, against a stock Compaq 
DeskPro 386. The results were astounding— the XT outran the 
Compaq in a standard data transfer performance benchmark! 

HOWBITPOSSMII FAST! incorporates the proven sp^-enhancing perfor- 
mance of ‘disk caching and adds an innovative twist FAST! includes a form of 
‘intuitive logic* that actually an- 
ticipates what data your CPU 
will be seeking, and reads that 
data from your fixed or floppy 
drive into a special RAM buffer 
(or “cache”)— BEFORE the 
CPU asks for it! 

As a result your CPU spends 
virtually no time at all waiting 
for disk reads— an inherent 
logjam that slows processing 
time significantly. 

And using FAST!, you’ll notice 
that the more disk-intensive the 
application (databases, forexam- 
ple),the more time FAST! will 
save— and the fester your ap- 
plications will run. 

And since FAST! reduces drive 
read time so drastically, it also 
reduces wear on the disk drive- 
extending its life 




5000 


4000 


3000 


1000 


/msn S99.95 

A QUICK LOOK 

f" FAST! isan advanced, simple-^use disk 
performance utility that employs a new concept 
in disk caching to achieve a dramatic increase 
in processing ^)eed— in fact, your applications 
will run anyv^eie from 5to€0 timeshster! And 
FASTlrequiKs no additional hardware. 

Thismethodalsoreduceswearonyourdrive 
since continuous didt reading is virtually non- 
existent.yourdrives will last lon^rand run 
faster than you ever dreamed possible— using 
aboutSK. 

^ FAST! is extremely easy to use. requiring just 
a simple installation. Its user-definable "hot 
lays' will enhance performance even more, 
y* Compatibility-tested with over 650 
applications 


Data Transfer Rates In Kilobytes Per Second 



WithFASn Without With FASTI Without With FAST! Without 

mmxT mma 


FASTI MskPerfomumie UHAty 

DB3850 FASTl-IBM 5Va inch $99.95 

DB 3855 FAST!-PS/2 3 'A inch. $99.95 


On a standard data tran^rperformance test. FAST! is 18 times faster than a standard AT— and 5 times 
bster than the leading competitor In fact, an IBM XT with FAST! is tister than a Compaq Dvskl*n) 386! 


FAST!wUIrunontlKlBMPC.XT.AT.PS/2andcompatibles 
Mth 128 K RAM and DOS 2.1 or greater. Supports fixed or flop- 
py disk systems. andsupportsamvention^. expandedor 
extended nMnorv. 


OOmmnmOKHimPMBm you could spend thousands of 
dollars trying to achieve the speed requited for truly efficient computing. 
Items like hi^-speed drives, turbos boards— even complete system 
upgrades try to overcome your system’s inherent slowdown— waiting for 
disk reads. 

FAST! is the only product that eliminates this processing tie-up and 
gives you top performance— using only 8K— for just $99.95 

And FAST! will work with conventional, extended, or expanded RAM. 
MIUemiWIUrmSnCMIID0P0RA386l FASriwilldeliverspec- 
tacular results on your IBM PC, XT, AT and PS/2, but imagine how much 
fester the “new generation” of ultra high-speed processing technology 
like the Compaq 386 or Intel’s 386 Above Board will run using FAST!— 
they instantly leap into a new computing class! 

In addition, FAST! supports ‘hot key’ controls for instant response and 
allows most operating parameters to be altered any time after 
installation— saving even more time and allowing you to be more produc- 
tive. FAST! supports EXPANDED memory— but it is not required! 



WtSHm YOUROROaSAMt-MY VU FtDCRAL IXPRESSI 


CAU TOOfRU (800) 888-4437 





FREE^^^SHIPPING CALL TO ORDER (800) 8884437 (M/frSoftrareftem... BUKJFUDlishing 

THE BEST SELLING FORMS PACKAGE IN THE WORLD! 


The Fastest Fastest Way 
To Create Any Form! 


simple, clean design makes it quick 
to learn and use... Wf were able to draw 
our purchase order form 
in just 6 minutes. 

Lines and boxes are veij 
easy to draw and erasd" 

^MAGAZINC 


Throw away those generic form 
hooks, expensive typsetting invoices and 
printing headaches. WithFORMTOOL, 
you can create, edit, manage, and print any 
form— from postage stamp size up to 13 in- 
ches quickly and easily on your PC, XT, AT 
or P^.Miieir$t 0 »mtlYoudiaw lines 
and boxes by simply moving the cursor!— 
and FORMTOOL is compatible with vir- 
tually all dot matrix, letter qualify and laser 
printers. Produce your own invoices, pur- 
chase orders, shipping documents, 
employee timesheets, evaluation forms, 
estimate forms— hundreds of uses! 

And FormTool will print forms sideways, 
aciiustment of line and character 
spacing— even print math symbols. 


FormTool was design^ to meet an 
urgent need of the business environ- 
ment: pnrvuie a fow-cost means dy 
which users can quickly and easily 
create their own forms using virtually 
any equipmeru--jusl sit down and 
create a form. 

ft—tlhn fc— ilWfcMi tiStamgi 

FomiTool stteamlines the PC's ability to 
draw— lines, boxes and grids are drawn 
for you with just a couple of keystrokes. 
\bu can chaise your layout, adjust 
type sizes, rearrange boxes— in seconds! 

An advanced word processor handles 
word and character wrapping, custom 
“Fasflhbs," and the ability to automatical- 
ly flt text into a defined area— or quickly 
leformat if necessary. 


AMATOmOFAFORMTOOLFORM 


HartMorntmlAud V t rft t^Uua Dramlmy 

Allyouhive to do is position the cursor where 
youwanttodrswaline. Then bit one key. and 
FormTool will automadcallydrawthe line. 

PmloetCaamn 

FormTool will end every line with perJfect corrje/s 
and T’s. every time. It will even pipe double lines. 

UmWUlb 

Just specify sin^e, double, or bold lines and 
FormToolwilldrawthem. You can ^so switch 
betweensingic. doubleand boldlines with one 
keystroix. 

Aafam&OeRrtdOramlm 

Drawingagridisaseasy. Just specify: 

•Column width •Numberofc^umns 
•Rowbeigth •Numberofrows 
Or leaveanyouLand FormTool will automatical- 
ly draw the grid based on yourspecifications 


ImftUtHn 

You can select lai^ letters, and even over^ze 
letters up to one inch tall. 

Variable sizes and st)^esare available, and are 
selected &om an easy-to-followmenu. 


special characterslikethisbax. as well as math 
^bolsandgraphiccbaractersareavailable 

mzflmwkMmdr^zwUellmM 

AndtheystillendinUieri^tfgace 

Specifyvari^elinespacingofd. 8. or 10 
linesperinchandcharacterspacingoflO. 12. 15. 
or 17 characters per /nch, hvm FormTool 's menu. 



Evert the most complex forms canbecreatedmjustmimues! 

nOROa, aUL r 0 UrfRB:( 800 ) 888-4437 


'TmnumoiniimoBmar'Fonn- 

Ibol includes over 120 pre-designed forms 
ready to use— or modify them to fit your par- 
ticular needs. Plus, a guide to forms d^ign by 



mauotsFiMi^AetwYsmr$Mmm 

Preview your forms— foil-page— with our 
new WYSIWYG preview ca^ilify. Spot er- 
rors in spacing, h^out, type and alignment 
before commitii^ the form to paper. This new 
feature provides the WYSIWYG advantages of 
graphics-based products widi the blistering 
spekl of text processing. 



See your form onthescreert—asii \riU print! 

FormTool from Tiger 


DB 1010 FomiToo! 3%’’ PS/2 $95.00 

DB1020FormTool5y4 PC/Compatible $95.00 


IBM PC. PS/2. coinpatildewith25€Kmemory Flof^orbarddisk, 
supportsallcoloror monochrome monitorswHhorwithoutgrai^ics 
canJand virtually alldot matrix, daisywheel and l^er printers. 





FREE 


SHIPPING 


CALL TO ORDER (800) 8884437 


/SOIT. 

Quality Software From... 


If You Use LARGE Spreadsheets, Document Files Or TSRs— Don’t Buy An "AboveBoard”, Get “AboveDISC!” 

mUPWilMb OFaPAMDEDMO/IORY- 
WITHOUT BUYING AMY HARDWARE I 

AboifwDISCSijO. C oHimttxIaiidedMemoiYAiidHanlDhkSpoee / 


kitolxpamMRhmorf— for Just $99.95! 


t Now you can run 
memor)^ungry applications like large spreadsheets, large desktop 
publishing and text files, Windows, “new-generation" TSRs— even 
more sophisticated CAD drawings— onfMW 
kimihmn nnmtatpmilcmihtillt’s ideal for laptops. 

AboveDISC actually utilizes previously unused portions of your 
Extended Memory located on themotherboard—ORmiohrsrom 
hmOdbk—to dmOaHEXPUBBnUmmory. It accesses up to 32 
megabytes of paged memory and supports EMS 3.2 and 4.0. 

You could spend $1000 for just ONE MEGABYTE (^Expanded 
Memory— or you could buy AboveDIS C mtdgrlaptoSlMESS— 
for Just $99.95! If you use a PS/2 with 1 or 2 megabytes of Extended 
memory, and want to fully utilize it— or if you’re on a network (like 
3Com) and have problems using menuiiig or accessing programs, or if 
you’d like to increase the RAM capacity ^your current PCs, XTsand 
ATs— AboveDISC is the ideal, kmptmhnsokriha (without sacrific- 
ing precious expansion slots). Installs in seconds. 

iUoMiNSCiliRMf vouRHMRDUSKmwapuuaimKmn 

AboveDISC seeks out all the memory available on the motherboard beyond 640K, 
all the RAM on your extended memory board (much of it completely unused), or up 
to 32Mb of memory on jnur hard disk and uses it to simulate expanded memory. So 
you’ll use memory you simply never had before— fo run laster, more powerful ap- 
plications and create larger spreadsheets, drawings or dat^aases. 

mvPMimianoiKmciiLPmaoFmmimBoiuiDsr 

... When for just $99,96,ytMcan simulate Expanded Memory— and get Hie same fast, smooUtprofor- 
mance. Here's a con^tarisoncf AboveDISC xfiware vs. hardware. 



AbmnDISaJ $99.95 

A QUICK LOOK 

Beyond the restrictions of conventiottal 
memory lies tiister, more powerful programs— 

butrkttnltlmgmtdedtmmmfls 


.^AboveDISC finds unused memory within 
your system, andmSbm ftmlmddUt to 

Installs in seconds, runs on any IBM- 
compatible computer. Saves precious expan- 
sion slots Ideal laptop accessory. 

Supports LIM4.0and3.2stat)dajds. 


HtmMBomcommBurr? Aboveoisc 

is fully compatible with; Lotus 1-2-3, Symphony, 
EXCEL, Windows, fitadox, Quattro, Reflex, 
AutoCAD, Framework II, Pa^Maker and more, 
call us for compatibility details. 

And AboveDISC is transparent, so if your 
machine runs at 25Mhz, so does AboveDISC! 

So before you retire your extended memory 
card or junk the non-expandable machine, try 
AboveDISC— and save a bundle! 


meiumspaiooDouMS 

AboivDtSC soitwan ks. hardwan 



50Mb 


40Mb 


30Mb 


20Mb 


10Mb 


POIBnULCHPaOTY 

AboveDISC software vs. hardware 


You 'd spend up to $1000 to equip your 
system with Intel's AboveBoard— and 
get a meg of Expanded Memory per 
SIOO. vsAboveDisc's32! 



With the Intel board, you're limited to 
16Mb (/Expanded Memory. With 
AboveDISC, you can gain up to 32 and 
use the larger pix^rams! 


DB6550 AboveDISC IBM 5\4 ANDSV^ inch S99.95 


Runs on IBM PC. XT, AT, PSf2andcompatiNes. Requires2S6K 
memory. Usesaslhtleasl4Kofl<nver640Kmemoryi 


rnnsHrrooRORoasMimMrvufaBULiXPiiissi 


CMU(800)8MI6a 



FREE I 


] SHIPPING 


CALL TO ORDER (800) 8884437 


Quality Software From... 


BLOCPublishing 


STOP WAITING (...AND WAITING) FOR YOUR PRINTER! 

Nrnnf You Can Run Your 
Printer— WorkiiM 
(attopsiieed)(Ri YourPC. 

PHit t RlHaHewsitserstonmpriHtlobsof any siu— while cotHiiui- 
tag to woik, at lap s peed, on foureompuHr. PrintRite spools your 
print jobs to disk (and compresses them), allowing applications to 
generate print Jobs at maximum speed— and save hours of printing 
time— and it occupies less than 50K memory. Spend time working— 
not waiting for print Jobs! 

DESieiaDfORtMStmaBirOPrRJinOM Stopwastlngtiinewaitingfor 
your printer to finish a document so you can continue to work on your PC. Harness 
the power of professional mainframe spooling technology— in an easy to use package. 

Introducing PrintRite Designed for last, efficient operation, its streamlined pull- 
down menus allow you to print documents, lists, labels spreadsheets—anything— 
while you continue to work, uninterrupted, on your PC. 

PrintRite compresses spooled files to disk for ultra-efficient use of memory. 
PrintRite spools each file separately (rather than in one large file) to eliminate cost- 
ly hard-disk fiagmentahon. Arid only PrintRite allows you to control jive printers at 
one time, so you can dedicate specific printers for certain tasks. Pbp PrintRite up 
anytime and view the queue and documents on-line. Change the printing order, 
specify the number of copies, sideways printing, add items— even pause and restart. 

nimiujemiimr.Miiamipmmasuppoirr printRitewiii prompt 

you for alignment 
ofthe first page, or 
every page of your 
documents. 

Re-run reports at 
any page, and stop 
or start a print job 
at any time if you 
need silence 

GROUPSsnniMPmHriOBSHmMAXimmmcmicf PrintRite 
automatically groups types of printing jobs together (like spreadsheets, text, 
graphics and sideways jobs) for more efficient use of the equipment 
Spooled files are compressed to save disk space and prevent loss of data that can 
occur with other memory print buffers. PrintRite guarantees 100 percent protection 
of every bit of your data— even in the event of a power loss with its auto-backup. 

UOWlMPTOPUSaSCMM'PIHMT^WmiOUTMPIIHna Toyourlaptop 
computer, PrintRite looks like a printer. Your print jobs are spooled to disk and 
stor^ (compressed) in a DOS file. When you get to a printer, PrintRite will print the 
documents. 

PrintRite's easy-to-use pull down 
menusallow^, ea^' operation. 

The handy view screen (shown 
here) displays the printing order of 
yourdocuments. 

From this screen, 
you can quickly 
re-arrange the onier 
in which your jobs 
will be printed- 
even stop or restart. 

PrintRite gives you 
more control with less work. And 
that means increased productivity! 


PrintRite $99.95 

A QUICK LOOK 

y* PrintRite is an easy-to-use utility that 
allows you to continue workingonyour 
computer— while printing! Laptop users who 
create oreditdocumentsaway from theofhee 
can store them— ready-to-print— until they 
get back to their printer. 

PrintRite is RAM-resident, allowing pop- 
up-anytime status checks on your print Job, 
and requires less than 50K. 

^ PrintRite monitors all printer activity and 
intercepts printeroutput, spools it (compress- 
ed) to a DOS file. It is then added to your print 
queue— affording you complete control, 
y' PrintRite will add text files directly to 
queue— without spooling, to save time and 
valuable disk ^ace. You can hold reports in 
queue until they 're needed— and switch 
automatically between up to five printers. 
PrintRite supports LANs and printer net- 
works. and will print up to 65,535 copies! 


PrintRite 


DB 4960 PrintRite IBM 5 V4 AND 3% inch $99.95 

Runs on IBM PC. XT. AT. PS/2 and compatibles. Requires 50K 
memory. Will support virtually any printet 




Control up to five different priniers—svitch between printers and fimts on a per 
document basis — automatically— while you work an something else. 





001(800)888-4437 
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FREE I 


ISHIPPISG 


CALL TO ORDER (800) 8884437 


Quality Software From... BLOCPublishing 


WHEN YOU MUST FILL-IN A PRj-PRmTEDFORM... 

A Coautlele System For QiMly 
AndAeeuratelyFmighiAiiy 
Form OnAnyPCAadrrlnler. 



Mn fomtHShfttg to (Ul-in pre-printed 
forms like insurance claims, contracts, in- 
voices, loan applications, purchase orders, 
requisitions, shipping forms— usinga 
typewriter or word processor? 
iUro^rma»gmikie b€ mmmL most forms 
don't use arty standard spacing at all— so 
your typewriter, word processor or spread- 
sheetsimplycan’tdo thefobaccunielyor 
efficiently. In foct, it's an incredible waste of 
time— and the mat^n for error is hi^. 

FamfShr allows easy, fost fill-in 
form, using virtually mv PC and printer- 
regardless of the form’s spacirtgor 
complexity— aird you don’t n^ a graphics 
adapter or color morutor. 

XfffHAViirlMsAw Mi fOMT fens 

byprintir^a ‘grid’ directly on the form. 
From thisgrid, FormFiller automatically 
creates a ‘master template’ aitd sets up fields 
for each blank on the form— you can simply 
tab from one blank to the next 


nfshHuOmf fftfamdurtcomiphtaff 

fMV CMmwiir Aitf 

—usingtiris template’ corKept for fast ac- 
curate fill-in of any pre-print^ form! 

Artd FormFiller is the only system that 
allows fill-in eg double-sided, multi-part, or 
interleaved carbon forms. 

FormFiller's precise fill-in capabilities, 
alotrg with its math, database aird import- 
ing^tures 
makes it the 
premiere 
forms pro- 
cesdrrg 
packa^ 
availMe 
today. 

famrntrUfUtmmd "Brntmv" 

PCWORLDmt^aanenanedfbrmFilUrl.O "BestBuy” 
infonra processing software for 1989. 


FomFttItriJO $149 


A QUICK LOOK 


tmy I 0 Um Version 2 s streamlined. 

■ ‘word'processor-like"feel is perfect for both 
novice mtd advanced users. 
y^FU^Hf^Form With FormFiller's unique 
'^d' design, you can quickly match the spac- 
ingof any form to achieve pinpoint-precision. 
And FormFiller will support up to 640(ields! 

Pmmrfidlm^ 0 rtCiiB&Uhhs FormFiller 
willallowyouto 'swap' data with your favorite 
spreadsheet or database, eliminatingdouble 
entry. You can also importhnerge/export any 
DIF. dBASE //, III. Lotus 1-2-3 (WKS and 
WKDorASCIIfiles. 

y'luf tml o m "LopA 149 " Fmtma FormFiller 
can actually look up details (like part 
numbers andpricesi for^u—and fill them 
automatically into position on the form. 

FomtrfiB Ahlk FmtHmt Built-in spread- 
sheet functions that automatically fill-in 
calculated values. It evt?n checks the forms 
for errors and omissions. 



MSJJUUtJUrfOmimMlBytakingthempetitive, 

tedious work out of form fill-in, FormFiller enhances accuracy 
and greatly increasesspeed. Data can be stored within the 
template— and printed automatically! Call it up, make 
necessary chatiges, and print the entire form ^ain. 
fWKOIffKKaitmaHg FormFUIerhas the flexibility to 
match mqy spacing of blanks on your forms— hallows each field 
to be individually adjusted, if necessary, by increments of 
11700th ofan inch— so every “X" will appearki the proper 
box-notUmorkmUpit 

fFimmmimtrtuum lummmifVHmm 

FormFiller’s powerfiil math and financial functions will 
calculate figures and fill them in foryou— automatically! 

FormFiller can add the numbers in specified fields, deduct a 
specified discount, and print the total in a specified field. Fill-in 
data can be stored for later recall and fill-in. Changeone 
number, and FormFiller will automatically re-cal^ate the 
numbers and enter them into proper position on the form. 

Calculate percentages, loan aril amortization figures, 
depreciation, present and future v^ues— dozens more 
Gcvannpppt Forms 
Buskiotsfonms... 

FormFiller can fill-in 
federal, state and local 
government forms, legal 
and tax forms, medical 
and insurance forms, 
loan, mortgage, and 
other financial forms 

FormFIAtrlJO UndPmfomfmgrSemmM 


DB 8002 IBM PCfcompatible 5 Vi $149 

DB 8120 PS/2 3V4 inch Diskettes $149 


lBMPC.XT,AT.PS/2orcompatii^MiHh5l2K.DC^2.0oTgrt»terind2ik)fipy drives. 
or one Supports Wrtial/y a// pnnten 

/nc/udes "TheFormFiBerSaavykr—sampletempiabes. Vsergadeandspacinggrid. 




Fn-biMnrFonn 
Ragmans outs 
Comphxhyt 

FormFillerg.O has 
become the corporate 
standard... 


FRBFtDiRMieXPISSaCMUT0lLfRB(800)888-4437n0RDa 




FREE SHIPPING ORDER LINE-(800) 8884437 


QualitySoitware From... BLOCPublishing 



The HUh Perhmumee 
MdIJuid OislomwUst 
Mmutger—Jmt $79.95! 

Mon Pottier Mud Features Thau Other Packages 
CosHug TIN TOMS Ms Mush! 


At HmmA wMk 

€OteQ€9S.ptO$p0€t$&tti9$$OCttKt9t. 

Fastf^ Mail is die read)4iHise package 
that^ves users of any expertise level the 
ability to completely automate dieir entire 
mad preparation process It automatically 
eliminates duplicates performs profes- 
sional mail-merge, handles bulk 
mailings— quickly and easily. 

Prints your customized letters envelopes 
postcards name tags, shipping labeb, 
clearlabels rotary index cards con- 
tinuous envelopes C.O.D. labels— plus 
hundreds more! 

Ihtfomqt lil kighitaim uH om. Youcan 
quickly insert names addresses and 
customized messages into thebodyof 
your letters using ^tl^ Mail to import 
information from programs like dBASE 
fortimely, efficient m^ings 
SmiatrlmmmaUm§il 
FastPak Mad takes the guesswork out of 
mailing— even sorts bulk mail for lowest 
possible postage rates 
Htm4t9f9rs dlrtet Ktug 
fund-raising follow-up, prospecting 
questionaires holidays special events— 
any mailing task! 


pancmRPaaouMoii 

BUSUaSSMUUUCa F^stPakMail 
contains hundreds of pre-defined formats 
for any mailing task— it’s so simple to set up 
and use that you’ll be organizing and prin- 
ting lists minutes after opening die box! 

FastPak Mail is so feature-rich (with it’s 
mini database and word processor) and 
flexible, you’ll never run out of uses. 


FastPakMall $79.95 

A QUICK LOOK 

F^tPhk Mail is a complete mail preparation system 
that combines mail and customer list management 
into a simple-to-use package. 

There are hundreds of built-in label formats, midi- 
ingF^tPhk Mail ready to go out of the box. 

Also includes easy importing, so any existing list 
can be utilized for professional mail merge. 
Awarded PC magazine's "Editor'sChoke" 


Km 

fbp5-up Che Fistic menu to add a name to your list. 
Create l^tels by selecting fttm hundreds of pre- 
defined formats. 

Give Fistf^ Mail a zip code, and it will automatically 
look up the City Stateandarea code! 

Includes^ ea^ importing features^you can use 
anyofyourexistingi^ in F^stf^Mail— eliminating 
re-enbyofdida! 


JMlMKCriHCM F^istFakMaO con- 
tains features found in large dirct mail 
systems— in a friendlier, simplified format 
Staying in front of you list of ctistomers and 
potential customers with a company newsletter 
is perhaps one of the most effective ways for you 
to build awareness. 

huuuei YOUR HUM. UST 

wfnr 

FUSTPMKMAIU 

DB4550 F^istPak Mail IBM PC 5\4-inch $79.95 

DB4555 F^tPak Mail PS/2 -3V4 inch $79.95 

IBM PC,Xr./ir,PS/2andcoirtpatitdeswidt256K. Supports hun- 
dreds of dot matrix or laser priiaer. 


RtatmO-PKHrUSTSimiMaS Pnnt 
labels 1,2,3 or4 across, clearlabels, rotary index 
cards, file folder labeK packing labels, name 
tags, post cards, envelopes, invoices, 3x5 index 
cards, cassette labels— and dozens mote! 

tasiaurmruaum 

fEilMES Easy to use bulk rate sorting, index- 
ing and labelling— FcistPak Mail will automatical- 
ly eliminate any duplicates in your list and sort 
your bulk mailings by 9, 5, or 3-digits— for 
postage savings up to 25%! 


ZnO neaUrrmS convert any list that you 
have (from dBASE, Lotus, or any A^II file) and 
merge that informabon (names, addresses, etc.) 
into the body of your letters. Everything you mail 
will be clean and professional-looking. And 
F^tPak Mail is compatible with virtually any 
program— eliminating data re-entry! 

Use FastPak Mail to customize proposals, 
reports, letters, notices, statements, invitations, 
follow-up notes and press releases. 




FORIII0»RffORMmoaiaOUTTmSPItODUa.ORTOORDtR.CmOSWUrfPBKrt8O0)888-443I 






FREE 




SHIPPING 


TO ORDER CALL (800) 8884437 


ScftLogic 

Quality Softwre From... SOLUTIONS 


RCAD THIS CAREFULLY 
IF YOUOU/NA HARDDISK. 



frapamHwItmkktmihakhmkllmNM When your hiaddidc was new, it 
ran lean and swift, retrieving files in just a few seconds. But as you adde^ 
files and programs to it, your hard disk became fat and slu^ish— indict, • 

IFVpMnVi^ SFmwf MWABhCWIW^VIP fWMCMMvIVrVIvmV 

a mHmt mtd toHdmfmtW snmti$-TEN TIMES SLOWER! 

The problem? Fragmentation kills hard disk performance It causes ex- 
cessive head movement across the media, creatingbad spots throu^out 
the drive. It’s aggravating— and it's dangerous! A fragmented hard disk, 
left un maintained , is almost certain to crash. That means mejordata loss. 
DISK OnWIBBI Mis the standard for hard disk optimization software. 
Itssleek, $atf H mnmtimtfittm makes hard disk maintenance simide 


Disk OpHn^ser 4J> 

MudPRBCubIt a $69.95 V&/ue 

JustS69.95 


A QUICK LOOK 

^ Restoresspeed to your hard disk by 
diminating/Tagmentadon of your dies 
andprograms. Can increase speed up 
to300% and minimize wear on the 
hard disk. Installs in seconds. 

Reduces the risk of hard disk dtilure. 
A hagmented hard disk will almost cer- 
tainly crad) at some point. 

Contains data and disk recovery 
features with its “Data Guardian." 
Undelete ddeted dies — even restore ac- 
cidentally formatted hard disks. 
Contdns 1 7 easy-to-use udiides. 


mUHTBIJUKSFamiRtS: 


LJkaMmMmgDbk. 

This is a new brand new hard disk. Asyou 
beginiocreau files, dtey are storedonthe 
di^ randomly Each occu/Hes a place on 
diesparsety-popuUttedd^ Atduspoim, 
didcperfirmanceisatitspeak. 

A 2XK file or program can be retrieved in 
just a few seconds. Ww and tear on your 
equiimentisminimaL 

2. AapaMlMlM CiplH, 

As youedit these existing files, DOS vsU 
storeyouradditionald^in^ same ran- 
dommanrter. Ifyoudeleteafile.a “hole” 
isl^vAteredvaxfilehadbeenstored, DOS 
wiUfiU that hole withpans of other files. 
Phigmeruation has begun, TburhanIdiskis 
running considerably slower. 
Moreaulmorefilesareadded,editedarui 
deleted. Therearepiecesofyourfilesand 
programs scattered all aver die ihsk. Ibur 
hard disk’s head iqrends more time “dragg- 
ing” across the surfKecf the disk, en- 
d^ering the media— and the data. 

Un^r these conditions, the risk of a hard 
disk crashu high, andthe wear and tear on 
your disk’s moving parts and magnetic 
media is severe. AndU’sslowerthanever! 

3. MllmU$lKg0hk0pHmlm. 

DISK OPTIMIZER assembles the pieces of 
yourfiagmentedfiles and stores diem as 
ONEFJLE. Just a couple cf keystrokes will 
help your hard disk run up to XX) percent 
foMr! Andallcfyourdata is 100% st^. 

Ibur harddiskand your dataarest^. 

DISK OPTIMIZER contains features sudi 
as “Data(juardian,”thatcanrecoverfiles 
and uifirrmat accidentally formatted hard 
difics—plus a dozen new utilityfeatures. 

Ov^2SO,OOOtamhaverdscwered that Disk Op- 
timiar saves time tmd money, wluU prmidurg com- 
plete protection fivmharddidcerTonimd erasures. 




FRiB WITH DISK opmiaai: 
'cuurcompRsssKminnm. 

Cl/BJT sc^ly compresses the data su>red on your hard di^ 
uptoTOpercau. When a file is called, dted^ is auttmtat- 
icaliyde-compressed. If your hard disk is rteariyJuU, 
CUBJTcansayteyoudtecostqfanewonebycom- 
pressir^yourfiies—byupto ^percent! 

pRBcummiiiDisKOPmBa 


$69.95 

IWimI 



WwtkSwuSf Protects the surface of your 
disk from excessive wear by preventing the 
head of the drive from spinning over the 
same trackfor too long. 
tMnsR Prevents bad spots that develop 
on disks due to fading magnetic charges. 

skmtly restores an accidentally deleted file, 
directory or hard disk— up to 255 days 
it was erased! Accidentally format yoiw hard 
disk? Just select Data Guardian’s UNFOR- 
MAT feature and it ‘s instantly restored! 

tWwfifn Graphical displays show you 
how rnuchfragmentatum has taken place on 
ymtrharddisk. 

XHRfe Completely delete sensitive files to 
prevent unauthoriz^ access. 

flMMtMfflhffMk Misplace a file? 
Pindfile'MU perform a “wildcard” search 
with just a couple cf keystrokes. 

Thengeta “quick look” with FdePeek. 


DtsKOPnmantM 

MNDntB'CUBtr 

DB 3280 Dsk Optnniier4.0-[BM 5^ inch.... 169.95 
DB 3285 Disk Optinixer 4.0— PS/2 3W inch... $69.95 
Runson IBM PCandcott^iatddes. Supports DOS4.0. 





FREE SHIPPING TO ORDER (800) 88»4437 


Quality Software From. . . BLOCPublishing 


CREATE BINDING LEGAL DOCUMENTS ON ANY PC! 

Seftwan That 'KMtes' Wills, 
leases, Prornhserf Notes, 

And Other Wading Doeianents. 



Me eoMf-teHoe, oe s aeee 'krtenker teneaH Nowypu can pro- 
duce bindingl^gal documents for everyday legal situations without 
hiring an attorney. PERSONAL LAWYER will handle: C eeanl 

wWW^We H)mw9aW^^ff 9fi9wmOe m9Wf9m %ee ^tmWOeew^^^ at^N^wwOnWU eww 

^wtwwfOfMfiwiuww S§B§wwMHf Of OhBd RwtktwwHwt 

e ee^^^aa owe ^aeee^ee^^Wf taeeeewaa^^^we owe aaae^a e^e^e^eeeaeaeaaaa^ese ee99^ea9eeeeeee 

Ihelbletehe s e , P roe dtt oiyNeleandPeneeelWik. 

PERSONAL LAWYER works by asking you a set of questions 
related to your specidc situation. The program will then ask subse- 
quent questions, to follow-up, based on your original responses. Once 
the complete set of questions has been answered, PERSONAL 
LAWYER will compile the information, select para^phs from a pre- 
determined set within the system, and actually “write” an enforce^k 
document for the circumstances you ’ve described using its unique 
“text-buildeif’. 

This program has been developed under the supervision of attorney 
Douglas B. Jacobs, and the documents produced are legally binding. 
You could save thousands of dollars in legal fees by preparing 
documents yourself quickly, easily— and inexpensively— wi^ PER- 
SONAL LAWYER. 

[The PERSONAL LAWYER meets the requirements of 49 states and the District of Columbia— the state of Loui- 
siana is excluded because much of /ts legal s)^m is based on French rather than En^ish law. J 


UtST WMl MID TESaOfKKT, The importance of a personal will cannot be 
overstated and there ate many reasons for having a will in today’s society. 

Without some careful thought to the distribution of your estate, it is possible that 
it might escheat (default) to the State or Federal Government, resulting in higher 
taxes and/or fees than necessary. 

Personal Lawyer permits you to bequeath general or special gifts. It also enables 
you to specify the executor of your estate, choose a guardian or guardians to care for 
minor children and make many other decisions for competent estate planning. 


Persaaaltmiryer $ 59.95 

A QUICK LOOK 

✓ Fast, easy-to-use system thatallowsyou to 
produce binding documents for everyday 
legal situations. 

Handy tool for quickly updating your will, 
lendingmoney, leaving your child in tbecare 
of others— even producing a residential lease. 

Just type answers to questions asked by the 
system and the document is written for you. 



Simply type the answers to ^testionsthan^tpearort-saren. 
fbrsonal lawyer then "writes‘'ihedoamieraforytm. 


PKODMSSOKr non Promissory notes provide 
thewrittenabilityto agree toacceptaloanoncertain 
terms and to define the payback of the loan. 

POWaOPMnOMKr Powerofattomey 
documents give you the power to take care of your 
assets, either generally, or for specific matters. 



smramiTOFewuuMMism A State- 
ment of Guardianship is used to appoint someone to 
handle the personal ri^ts of your children in a tern* 
porary situation. 

RtsmmMLmLmmuMSi Thispor- 

tion of the program allows you to easily write al^ally 
binding lease for such residential property as a 
house, duplex, apartment or rent^ condominium. 

If you have real property to rent as a residence, or 
you are a renter of such property, you need the pro- 
tection of a writffM Imm. 

Create a lease that covers such items as: security 
deposits, pets, payment (g utilities, parking, etc. 

Personal Lawyer 

frvmTIgtrS af lwan 

DB 2250 Personal Lawyer 5 Vi Diskettes $59.95 

DB2255 Personal Lawyer 3W Diskettes $59.95 

Requires minimum 256K RAM. S^jports color or monochrome 
and fully supports virtu^y ALL printers. 


WEOAPFRB-VIM FB)BUL BCPUBS 


cm US mLmSKr(800)888-443I 




FOR MORE INFORMATION OR TO ORDER (800) 88&4437 


A Quality Product From... 


HBADStART 


We've Carefully Assembled 
The Tiger "Dream System." 

The Perfect System For Hoam^ OfIkeJbidUueathal 

h»iki6 u llmema n, llo m »Mad S 9hmanUb r m Y —PUi§hkiMiidM 


Fora while no¥i our customers have been asking 
our advice on which system they should buy 
They ask about starter systems for home ora 
good second computer for their expanding 
businesses. So, we looked around. We/oo/cedaf 
equipment^m virtually every leading manure- 
turerand what cau^t our eye was the ^fstem you 
seehere. The HeadStart EX-938 S-1 Explorer. 
Hommurfoum 7?ie/n5^1/yexpan- 
dable Explorer packs an ultra^ist 8088-1 9.54/ 
4. 77 MHz microprocessor, color monitor with 
stand, fiill-Iunction 84-key keyboard, a mouse 
and plug-in ports/brajoj^dt, a modem, a 
printer, color or monochrome displays and extra 
memory. You also get a hand-picl^ assortment 
ofsoftware including the Splash! jr. paint pro- 
gram and more for use with the sleek, S-button 
mouse! And the entire package is backed 100 
percent for 12 months by Hea^tart. When 
you’re ready to expand the s^m, just "plug-in" 
the options^ 40 meg hard drive! 


This system is built by one of the emerging 
leaders in technology for the 1990$ and 
beyond— North American Philips. 
tx' 8088-1 processor (9. 54 or 4.77) MHz 
Co-processor socket for 8087 

TZOKDisk Drive 3-Button Mouse 

512K Memory, expandable to 768K 
t^384K bytes of custom ROM HeadStan BIOS 

tx* Built-in CGA , Extended 16-color CGA , MDA 
and Hercules™ Video Graphic 
Built-In "Flip-Dovm” 84~Key, “AT‘' Style Keyboard 
Built-In Clodt, Calendar And Phone Book 
te Built-In Hbrd Processor 
pe Serial A Parallel Ports 5 14“ Flippy Interfoce 

Hard Disk Interfoce Built Onu> Motherboard. 
Built-In Calculator. Datebook, ^ll Checker— and 
streamlined, "graphical” user iruerfoce 
te "File Cabinet "RxrOrganiung Lists 
12-Month Wirranty On Parts/Labor 


Alsoincludes MS-DOS* XJJbyMicwscft-inROM.Oy 
BtSIC* from Microsoft. ATI SkillBuilder, dw €iward-wummg 
naoriaiprogram, Compuur*Ease, ananimated computer 
training system, and PC Logo Educational computer language. 


TheTigarSofliinr* 

DREAM SYSTEM 

SPfaAUJustS889 

The comply ^tem that allows "right out 
o/the box" power, performance and pro- 
ductivity. Perfect as a home computer or as 
a small business "Goliath Killerf’ 

Perfect for home, business and education. 
Expands quickly, easily and inexpensively. 
The optional AUTOMAGIC 40Mb hard 
di^ak includes $600 in FREE software! 
This is a feature rich, highly compatible 
sys^m that pours on the power! 

...AND WELL PAY THE SHIPPING! 



INCLUDES: CPU. monitor, monitorstand. 
mouse, sohware internal 720K disk drive, cables, 
documentation and FREE SHIPPINC . . , 


DB 8286 Dream System $889.00 


naiorJomiN- 

HianOUTOFTHiBOXl 

Sets up in minutes! The Expiorer 
Envimnmentallowsyou to "point- 
and-shoot" for any function. 
Includes built-in graphics, 
game and modem ports I 



ptanaroRHOMt. omaANO 
IDUCATIOH... 

Andagreat value! Put your business in 
higbgear, organize ^ur personal life or 
challenge youngminds... 



TheBtfhrercanbeyourproduc 
partner! Its integrated software sy. 
indudesafast, icon-driven interii 
The convenient deskto p utttS ft,. 
organize your time andpImlM ! ' 
tracks notes, importaafM|UM 
appointments. ' 


lervi^andi 


mkSer, Compi 
lIJrandmort 


Themarki 


thekeyboai 
features an I 
tackATsty 


The 3-button mouse 
rounds out the 
gplem. Streamlined, 
mBojrate—and fun! 
Wm includes 
^^gfigdr.—Theac- 


iQtphic- 


OBKOKHB 

WlOiSmmernoi 
that'sexpaoiabk 
to768K< ' . .. v 


S889 


CJUlTOUdfRB 


(800)888-4437 


FRUFOmML EXPRESS SHIPPIMG 





FREE IP^^ SHZRRgtfC CALL TO ORDER (800) 8884437 Quality Scfiware From... BLOCPublishing 


OROwmcRaincimoMuiBasy 

AmPKODuai^oimpoR row 

anrneuBKMKYOFDiaaTmi 



DISKETTE MANAGER 3 helps you print labels (both SVa inch andSH inch) 
and generate library reports for everting on your diskettes. Just read your 
diskettes into the ^stem; each diskkte directory (including subdirectories) is 
instantly cataloged, you can then print labels and reports Slowing the contents 
of every diskette— or your entire library. 

DSKETTE MANAGER 3 will accept all diskette types and sizes recognized 
byDOSincludingSa or 3(imch,fb(kl disks, tape backups, 360K, 72(^, 1.2 
Mb, 1.44Mb,etc. Catalogs ofyow hies can be created to contain up to 500 
diskettes and 32,000 hies. You can choose from several predesigned label for- 
mats for your diskettes, or design your own. 


FREE 

tOOS'A" 

amdWOr/r" 


PREntRSUFFORt All printers are fiilty supported. 
All printer codes, font ^rpes and sizes nuty be used for 
printing labeU. 

ClOOUMdMOn^ Each catalog may contain up to 
500 diskettes and 32,000 tUes. An unlimited numbCT of 
catalogs can be creat^. Catalog size limited only by disk 
space. Diskette Manager 3 will print any label that your 
printer will accept. The diskette title wQ] hold up to 20 
characters (upper and lower case). The date and sequen- 
tial serial numbers m^ be automatically added. 

Pile names can occupy up to 66 lines on a4" x label, 

and unlimited file names using additional labels. Com- 
ments can occupy up to eight 57-character lines, 



DB 2220 Diskette Managers 5>/4 AND3^ $49 

f ^PC,XZAT.PS/2orcomfatibkmth256K 
nOWJUSw RAM.2dakeatdji¥esoronediskettedriveMnd 


$49 


ah»nldme,oranylaptop0ii). Wiyriawithany 
panlldorserialprinta TTienuiiiaeroriSestfiJt 
maybeUstedonaUydaaAoKtionofthe 
chinctersiteavailabkon your printer. 


Everything You Need 7b KnowAboutDOS... 

Uam DOS Hands-On! Thnfdst, 
hdoHnaHve^PunWayToOet 
TheMostFnm Your Computed 


loom SsliypeMnih The Fhiest 
l^ndngPngramln The Worid, 

So island ea^youllbe touch typing with speed and accuracy in justakw 
shoitlessonslMAVISBEACONTEACHESTYPINGIisthepremieretouch- 
typing sdf-hetp program that uses carduUy planned lessons and drills— perfsct 
/brbqgl/ineR^ or ripisfs who Hant to improve their speed and accuracy. 




DS TUTOR presents a very simple, ^stematic approach to learning the Disk 
Operating System on your PC. Its easy to underhand, and it leads you into a wei/- 
rounded awarenessofD(^anditsvakpoweraitdnumerouspossihilities. 

DS TUTOR isgreat for be^nnas, orasare&eshercourse. 

HmdoOnDO$WRnhr$ [>S Tutor uses plain and simple language to help you 
develop yew understanding, skills and confidence in uring DC^ AikI this com- 
plete training pro0am covers all possible hardware configurations. You’ll learn 
about the modem database, spreadsheet and word processing ^^ms as well as 
Random Access Memory (RAM), batch files techniques, and more. 

Provides detailed information on specific hardware and software applications. 

inmerrs- 

DSHELP! 

ffofhup rderence system 
to explain any DOS cooh 
mand. Explains Alter- 
nate fbth Searches, 

Badagt, Restore Disk, 
dosensmore. 


Dkltonaryl 


The400-page.4.500en- 
try "Yfobster'sNew 
Wrrld Dictionary of 
Computer Terms.” 

DSmOKrnieFRBBOmSUPTa 

DB 1480 DS TUTOR PC 5% Diskettes m.«S 

Requires minimum 256K RAM. Supports color 


, "provide an enferta/nin^totorniativeex- 

perience. Thisprogram Masawan/^ The Software Publisher's Association 
"Best Home Learning Software of 1987.” 


TYMmsmMmRomfieamMrMY mavis beacon teaches typing! 

begins by outlining the lesson plan and evaluating your typing for speed, ac- 
curacy or particular problems. A chalkboard appears on the screen displaying 
Mavis Beacon’s comments. From there, each lesson is custom design^ to work 
on these prdilems. If your speed is poor, 

MAVIS BEACON win 
prescribe drills for in- 
creasing speed. If ac- 
curacy is your 
weakness. MAVIS 
will help you work 
on that. 




TiiKsornvAHKntoiwtwks 


Mcnrb Btocon Itoditt IVirtngl 

DB 1490 Mavis Beacon 5V4 inch $39.95 

IBM PC. XT. AT. PS/2 and compatibles. Requires 256K. 


WEUSiRPYOURORDERFREE¥IMFEDERMLEXPRESS CMUUST0llFRan0mER(M0)8BB'443F 




FREE 


ISHIPPINC 


CALL TO ORDER (800) 888-4437 


QualitySoftwareFrom... vwwii^MPia MllBy 


FIVE SMASH-HIT PROGRAMS-IN ONE PACKAGE! 

SinamlngJets^ Steahh Bombers^ 
Exotic Sports Cai% Superstar Sports 
And A Renegade Paperboy! 


Tiger proudly presents five of the hotlest-selling PC entertainment packages! 

OlIKKVUtBrSMimUmfUtHrnMma From the edge of space you 
scream toward Earth at Mach 3. Suddenly, your $30 million needle d rocket-fueled 
titanium spins violently out of control. You have only 8 seconds before you dig a fiery 
hole in the desert! 

Learn advanced flying the Yeager way. Unique windscreen cursors teach you as you soar 
through flawwiess takeoffs, landings, aileron rolls, Cuban 8's— even hammerhead stallsl 
Includes 14 different aircraft— including experimental aircraft. Includes a great manual 
with loads of background information. 

URPlMMi HKTOKf And while you’re flying with the legendary Chuck Yeager, you 
can mastermind the design of your own pkme! Airplane Fii^ry actually lets you design 
new aircraft that you can fly in Chuck Yeager’s Advanced Flight Trainer. Strap yourself 
into a classic Sopwith Camel with the power of an F-16, or a P-51D Mustang with the in- 
credible masking capabilities of the Stealth Bomber. 

SUfBSBUlHDOOKSfCinS Action-filled Air Hockey, Darts, Ping-Pong and 
Bowling— all featurii^ superb graphics and split-second control! liiis package has been 
highly acclaimed for its exceptional screen design and smooth animation. Each game is 
a stand-alone program with multipl levels of play, and various options. Supports 1 or 2 
players— a perfect gift that provides hours of competitive fun for the entire ^ily. 


ItSTDKHl You’ll actually feel the power and 
performance of five of the world’s most exotic 
(and expensive) sports cars! Your adreniline will 
rush through you as you take the wheel of a Hr- 
mri lestarossa, Lotus TUrbo Esprit, F\>rsche 911 
TUrbo, Corvette and Lamborghini Countach. 
Authentic sound, lifelike animation and all the C- 
force you can handle! 

MUKBOf A monster arcade hit! Hop on your 
bike for a free-wheeling ride through the 
‘“burbs" You’ve got papers to deliver— but rob- 
bers, tough guys and zany obsticles are lurking 
everywhere! 



TW RM MCX Iraa TlfwSafliMn 

DB5250 Tiger Fun Pak-IBM 5W AND3V4 inch $59.95 

IBM PC. XT. XT. PSfZibotnpatibies with 384K and CCA. 



IN ONE PACKAGES BESTSELLING HOME SOFTWARE PACKAGES! 


COMPUTING 


Mutomaiw YowHomtFkHUKeSp 
Go kOo ThehiUshlngBuskiessi, 
MndGoiMPheDkiMalhl 


Ntwihttfcr fmr H mmComgmltrilk SI99M MUIB We’ve assembled the perfect 
combination of productivity creativity and education. 


ouamsiKHUiasr 

HOmMaOmimiT Thebest-selllng 
home accounting program available. No 
more balancing your checkbook, keeping 
track of tax records or organizing 
finances— Quicken is fest and thorough. 
It’s also perfect for small business! 
Quicken works just like your paper 
checkbook— except it reminds you to pay 
bills, then, it automatically prints checks 
and updates your check register and 
balanceAndit’sso easy, it sets itself up 
and is ready to go— right out of the box. 
You won’t even have to read the manual! 
One keystroke gives you detailed reports 
of you account activity tax records, credit 
ca^ and money markk accounts. 
Quicken is downright FUN to use. You’ll 
actually look forward to paying bills! 

MflTWniJf Theperfecti^toteach 
5-13 year olds about the basics of math. 
'The prograin features Professor Matt E. 
Matics, who instructs your child on addi- 
tion, subtraction, multiplication and 
division— making it more fim than ever! 


Children work with Professor Matics in his 
“Solve It" mode getting specialized attention. 
And MATH TALK includes revolutionary speech 
technology that actually talks! 

mmaUHUOKm ContlnueyourchUd’s 
education in math with a complete course in frac- 
tions. InMATHTALK FRACTIONS, children 
ages 8-15 learn to understand and solve tricky 
fraction, decimal and percent problems as they 
work along with the professor. 

Children can play alone or against an oimonent 
in games like "Team Challenge," "Fraction 
Shuffle" and“Fun House” 


FMmUSWlHUS Turn your home com- 
puter into a graphic design studio! PrintMaster 
Plus allows you to create flyers, banners, newslet- 
ters, reports, school projects with ease— and this 
program is packed with special effects and 
graphic elements. 

Just choose your artwork, border, font and font 
style— and one keystroke gets you started! The 
handy preview feature lets you see exactly what 
you’ll be printing— on your dot-matrix printer! 
PrintMaster Plus features clear menus and ea:^ 
to-use functions. Your entire femily will love this 
creative tool. 

pumuumMKremmi straight 

from the PrintMaster team of artists and 
designers comes this incredible collection of 
graphic images for use with PrintMaster Plus! 
Reports, homework assignments club and 
association flyers jump off the page when you 
quickly insert graphics or create a logo. 
(jontainsoverlOO holiday, animal and sports 
symbols, plus zodiac signs and background 
patterns. 


The PamAyPack from TIfer 

DB5260 5y« AND3>/«-inch IBM PC S99 95 


IBMPC.XT,ATindPS/2with3li4K. 


FRasAmdiArsMtppme m federai expressi 

Cof>yri^t989.TiaerSaAwan.ltK.Mri^nsen>ed. 


T0UFRB(800)888^W 




FREE 


£0«J^ 


SHPPINC 


TO ORDER (800) 888-4437 


QualhySottwafeFivm... 

MB CMM>So«MfafT1«FlW, 


M comminGBKJUoersYsnMFOR your pc... 

ORGumAmDoaiiiaNT your 

RUUmy’SmmRYAHDRtCORDS 



ecs\miup 


iMW rav CvHvmoH^ ■ 

f— hmUftml Tumyourhome 
into agenea)ogylab and provide 
hours of eryoymentfor the entire fami- 
ly. FAMILY REUNION organises ad -5r 

important documents and events in 
your Emily’s history (birth, marriage 
and death certificate descriptions of 
important events, etc.) and assembles 
a small database of the information. 

FAMILY REUNION then allows you to 
storeit, displayit, chartitonpaper(incIudingseveraI "family tree" formats)— even 
create madit^V^ and keep track of birthdays. And FAMILY REUNION lets you 
chart your lirteage as for back as you can trace it. A captivating "research adventure" 
forchildtenofallages, anda wonderful gill for future generations. 

aUHT mints OF YOUR MUtiSTORSI With FAMILY REUNION, you can 
easily print a chart tracing your direct ancestors for up to six generations on a single 
page— and print your lineage as far back as you can trace it. 

Wnts the direct descendants of any selected ancestor in any of the following formats: 
direct line, descending tree, columnar or side-by-side Print a list of your relatives 
which includes name and birth date— don’t miss another birthday! Organize family 
reunions and print labels for everyone 


FamUyRgunkm S49.95 

A QUICK LOOK 

An ea^to-use (fun) system that helps you 
to organize and document your family's 
history. 

We/pfti/ in a variety of ways. FAMILY REU- 
NION is a great gift for your descendants, 
y' Produces a host of charts arnl documents 
to create a complete genealogy system. 

Include notes, comments, quotes and 
annotations. 




DB4970 Family Reunion-IBM5V4 inch U9.95 

DB4975 Family Reunion— PS/23V^ inch $49.95 

IBM PC. XT. AT. PS/2 and compatibles. Requires 256K. 


MANAGE YOUR CREDIT WISELY... 


S Lassen 
I Sottwaie, Inc. 


CHOOSE THESEEAHnSTUMI, OR 
STRUaURE EXISTING CREDIT FOR 
INCREASED BUYING POWER. 

t¥irasludRugsllomKkttha$gf "What is the real interest rate 
when I consider fees and points^" Or, “Can I pay off my 30-year 
mortgage in 15 years if I pay a few extra dollars each month?” 

“What is the effect of an extra payment?, and will early p^ment 
really save me money?” “What are my financing options?...” 


loanManager S49.95 

A QUICK LOOK 

y’ Easy-to-use tool for evaluating loans and 
mortgages Figures interest, foes, points, etc. 
Calculate and re-calculate with immediate 
results. Schedule loans up to SlOO million and 
inte!estupto48%. 

A handy tool that allows the quick 
"‘number crunching" capabilities of a spread- 
sheet. without constant updating of numbers 
and formulas 

y Just enter the specifics of any loan— and 
you ’ll have the answers you need. 


LOAN MANAGER is an easy to use tool for evaluating new credit as 
well as managing existing loans. Careful structuring of your loans 
can give you dramatically increased buying power. 


POWBFU IMMUUUmS FtMlURtS Figure balloon payments, loan fees, 
points and escrow charges associated with mortgages and lar^ loans. Helps you 
determine the most intelligent way to figure major financing agreements. 

You can also figure any loan variable, interest rate, amount, or payment 
schedule— or figure for any two unknowns such as rate, term or amount (includes 
range-sensitive comparison tables). Standard, or "rule of 78s" calculations. 
Calculates amortization and payoff hgi^ for partial or full loan term (fbied or 
adjustable-rate). Evaluations can be printed, sent to disk or displayed on screen. 

SmPUmWfnrPOmRFUliFmUim LOANMANACERusesstan- 
dard banking conventions for all calculations and contains a unique file manage- 
ment module for easy stor:^ and retrieval of individual loans. 

And LOAN MANAGER is ea^ to use; a friendly menu system streamlines opera- 
tion and there are context-sensitive help screens throughout the program. 



Loan Manager From TtgerSoftimn 

DB 2240 Loan Manager 5Vi*inch diskettes. $49.95 

Runs on the IBM PC, XT AT. PS/2 and compatibles with 128K. 


mOFFaFRBSJUm-MYFlDBUU eXPROSSH Um O 


CMU T0lLfRB:<900)888-443r 



FREE 


toePfli 


SHIPPING 


CALL TO ORDER (800) 8884437 


Quality Software From... 


PC Globe 



A ComputeriiedAHas Of The United States And The Worid 
...Featuring Detailed Maps, Gnphics, Facts And Figures! 




PCGIOBtlOMNOKUSM- 

Instamly Bring The m)ridTb iburDeskf 

PC Globe and PC USA provide instant 
information— dazzling maps, graphics, 
socio-economic and cultund information, 
time zones, currency exchange rates, 
climates, tourist attractions and much 
more— on overl77countriesall50 United 
States (and Puerto Rico}. 

This critically-acclaimed package features 
fast, easy point-and-shoot operation toput 
a wealth of visual data at your command. 

PC01OK Includesworld.continentand 
individual country maps showing city loca- 
tions and majorworld organizations. Each 
country map displays elevations, lakes, 
rivers, mountains and other important 
geographical features. 

The PC Globe database contains popula- 
tion data, age distribution, ethnic and 
religious groups, health statistics, 
economic, commodity and trade data, 
national leaders and political parties, and 
tourist attractions and visa requirements. 
Custom charts cane be produced using 
data, maps and graphics, and exported to 
desktop publishing or word processor. 

oeomeampoemrsnf- 


P€USM Spectacular maps ofthe entire country, all 
50 states (and Puerto Rico) as well as information on 
all m^r cities, including populations, average retail 
sales, average per capita incomes, private housing 
construction, economic trends, tax rates, average 
temperatures, area and zip codes. 

Great for students! PC includes information on 
individual state history, industrial trends, crime rates 
and more— explore geography in a vivid new way. 

PC Globe and PC USA both include keyboard and 
mouse support, and the ability to save screens and 
©(port them. Dp I jc a 
PC Globe and ^ 

perfect gift for 

students, Glr^k^^ 

businesspeople, 

teachers and 

Each map is ac- 
curate, thorough / 
and brilliantly ^ 
drawn and col- 

orized.The V.^' > 

wealthofdata ^ 

and amaze. 

-soft $201 


FCUOK PCUSA 

DB2550 5V4 $69.95 DB27505V4 $69.95 

DB 2555 3V4 $69.95 DB 2755 ZVt $69.95 

DB 2950 PC Globe AND PC USA Combo 5^ $U9.90 

DB 2955 PC Globe AND PC USA Combo 3^ $U9.90 

IBM PC XT. AT. PS/2JcofRpatiMes with 512K and ^aphks. 


HSRtS HOW TO ORDER: 

ToOnlerByPhone.CallTOLL-FREE (800)884K£R 

To Ordar By Mail, Comr^ete This Order Form And Send (or FAX to (305) 444-5010) It To: 

TigeiScftenne 

800 Dou^as Entrance, Executive Tower, 7th Floor, Coral G^les, FL33134 


SPFOALUMmDOFFERi 

Buy PC PAINTBRUSH IV 
And Get The Cordless 
MANAGER MOUSE 
For Just An Additional 
$99A0(a$149Value!} 


Name 

Title 

Company 
Street Address 

City State Zip 

Phone Number (required) 

CH €hmp9llllfCn dl f C md EH AmA orMsmir OMtrfmlsMrf 

ED VISA ED MasterCard ED American Express 

Account Number— p/ease include aild^ls 



iMpkmHoa DmH Print eact name appenringoncndil card 


Signature 


puAMBimouiuiiTtnAwimmiii^ 
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PC-MOS 


The Multi-User Solution For The 
Multi-Dimensional Company 


Odds are, you’re part of a multi-faceted organization, 
one that's involved in many different projects and 
activities. Every day you juggle dozens of Uisks. So 
why cire your still doing one thing at a time — 
for one person at a time? 

Today's 286 and 386-based PCs provide the power 
to do much more. PC-MOS is the multi-user, multi- 
tasking software that unleashes that power, making 
your PCs as multi-dimensional as your business. 

Minicomputer Power For The Cost Of A PCI 

PC-MOS lets several users simultaneously run dif- 
ferent programs on a single, high-performance PC. 
One user can run a spreadsheet, while another uses 
the word processor and several others access a data- 
base — all at the same time! So instead of replicating 
expensive PCs, each user has an inexpensive monitor 
or terminal. The benefits are lower cost, more control, 
better security and consistency across applications. 
And at $595 for a 5-user version, you can afford to 
get started today! 

DOS Compatibility, NetWare Connectivity 

PC-MOS lets users run the popular DOS programs 
thqr use now — even Microsoft® Windows 286. Our 
gateway to NetWare iets you expand your Novell 


network inexpensively and easily. And PC-MOS 
requires no expensive wiring, and no network man- 
agement headaches. 

Proven Reliable With 100,000 Users 

Because PC-MOS was the first DOScompatible 
multi-user operating system, it offers broad compati- 
bility and the reliability of time-tested software. More 
than 100,000 satisfied users trust their work to PC- 
MOS each day. Our latest version features an easy- 
to-use install program, lets you re-boot individual 
workstations, and supports high-resolution, bit- 
mapped color graphics. 

Call us today. We’ll show you how to add multiple 
dimensions to your PC. 



THE SOFTWARE LINK 

3577 Parkway Lane, Norcross, QA 30092 
1-800-451-LINK, (404) 448-5465 
FAX: (404) 263-6474 TELEX: 4996147 SWLINK 
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VARS and RESELLERS: 
Ask about our Sales Support Program 
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They're not too easy to 


20/20 PORTABLE 386s 


lug around, but these 20- and 25-MHz 386 
lunchboxes are on target if you need 
your desktop power to go. All they 
require is a luggage carrier (or a strong arm) 
and access to an AC outlet. 


by Bill Howard 


Bor-ring! That will be your 
tirst impression when con- 

fronted by the dozen cookie- 
cutter machines that make up 
the high end of the portable 
PC marketplace. With just a 
few'exceptions, the shells 
housing high-end 386 trans- 
portables appear to be knock- 
offs of the cases fabricated for 
the Compaq Portable 386 and 
Portable 111. 

Inside, it's a somewhat 
different story, with a fair va- 
riety of design, power, and 
performance characteristics 


Over 

Over 


Pounds, 

MHz 
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HOW TO STUFF A WILD LAPTOP: 
Portable Computer Expansion 


that distinguish this field from the original. 
Dataquest, a San Jose market research 
firm, predicts further change in this form 
factor, stating that the promise of the i486 
processor and color portables will fuel 
growth in the transportable PC market. 
While high-end portables currently hold 
less than 5 percent of the DOS-to-travel 
market now, these improvements are ex- 
pected to improve the percentages. 

Over the past several years, PC Maga- 
zine has reviewed laptops, portables, and 
transportables. Most recently, we re- 
viewed 286 battery-powered portables 
(see “286 Laptops Compute en Route,” 
PC Magazine, July 1989) and 8086/8088 
battery-powered portables (“Lightweight 
Laptops," October 17, 1989). In this is- 
sue, PC Magazine examines ten AC- 
powered transportables with 80386 pro- 
cessors running at 20 or 25 MHz. They're 
from Compaq, IBM, Toshiba, and seven 
somewhat less well-known companies: 
Dolch, Micro Express, Micro Telesis, Na- 
tional Micro Systems, Pan United, PC 
Brand, andTangent. Kiss Computer Corp. 
sent us several of its Kiss Lunchbox 
LX386M85S, but they proved unready for 
market. 

Based on the results of benchmark tests 
tun at PC Labs, informal poking and prod- 
ding, and the hands-on observations of our 
authors, we believe that this group of 
transportables — 386 power platforms with 
handles — is somewhat immature. First, 
some of the major players have not yet ar- 
rived at the party, most noticeably Zenith 
and GRiD Systems, whose best efforts 
stop at 12.5 MHz, and NEC, which goes 
up to 16 MHz. More importantly, we be- 
lieve the majority of the ten transportables 
we tested lack the fit and finish you de- 
serve from $5,(X)0-plus computers, espe- 
cially in cases where hinged flaps move 
stiffly, securing latches don't lock secure- 
ly, and sliding display panels refuse to stay 
up or down. To their credit, Compaq, 
E)olch, IBM, and Toshiba are compara- 
tively immune to these cosmetic qu^ity- 
control problems. 

Whc^ machines are the copycats? Ex- 
ternally, the Tangent atrd Micro Express 
units are identical to each other and almost 
indistinguishable fiom the Compaq. PC 
Brand, Micro Telesis, and National Micro 
Systems are similar and also hard to distin- 


For the features section of this issue, the 
associate editor was Kellyn Betts and the 
PC Labs project leader was Robert W. 
Kane. 


by Bruce Brown 

Portability demands making trade-offs. 
Traditionally, to get smaller size and 
weight you are forced to give up com- 
fort. convenience, or power. But since 
these 20-plus-pound, AC-only, 386- 
ba.sed portables score low on both the 
comfort and the convenience scales — 
and cost anywhere from $3,000 to over 
$I2.0(X) — you won't be willing to sac- 
rifice much in terms of power. 

With this batch of portables, the loss 
of expandability is one concession you 
don't have to make. All of the 386- 
based portable computers that we re- 
viewed can be expanded to some de- 


gree. In this context, expandability 
means more than merely being able to 
insert a few empty slots for your mo- 
dem or extra memory . 

Since these machines are powerful 
and expensive enough that many peo- 
ple purchase them to perform desktop 
as well as portable computing func- 
tions, it means being able to add the 
equipment you need to optimize desk- 
top performance. 

All of these portables can have ex- 


ternal monitors plugged into them. 
Some provide DB-9 connectors for 
CGA or EGA, some provide DB- 1 5 pin 
connectors for VGA, and some provide 
both. Of course you're stuck with the 
resolution generated by the adapter in- 
side the portable — no higher than EGA 
in many of these machines — unless you 
purchase a higher-resolution card, 
which means you need an extra slot 
available to plug it into. The only ex- 
ception to this rule is the PC Brand 
386/25 VGA Portable 111. Its internal 
VGA adapter has a feature connector 
that allows you to attach a higher-reso- 
lution adapter to it (through the u,se of a 


ribbon cable); thus a top-quality moni- 
tor can display both VGA and whatever 
mode is generated by the additional 
card. 

Since the IBM PS/2 Model P70 386 
is the only machine to come equipped 
with a full-sized Enhanced keyboard, 
most of these portables let you connect 
an external keyboard. Most allow you 
to add an extra floppy disk drive or two 
(if you don't mind the extra weight), 
and several have ports for external flop- 
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386-BASED PORTABLES 


py disk drives (which are sold separate- 
ly). Each of the computers comes with 
one parallel port and one serial port; 
some include a second serial port and a 
game port. 

RAM CRAM 

The memory of all of these portables 
can be upgraded either by adding stan- 
dard DIP/SIMM memory or by using 
proprietary memory modules. Most 
units provide up to 8MB of 32-bit mem- 
ory on the motherboard or a proprietary 
memory card. Because it is an MCA 
machine. IBM's PS/2 Model P70 
comes only with MCA expansion 


slots — two of them, one 32-bit, the oth- 
er 16-bit (see photograph above, left). 
Generally the ISA expansion slots re- 
main open for use by other add-in 
boards, though you may have to use up 
a slot to bring the system to the limit of 
its RAM capacity. All of the portables 
reviewed have one or two empty slots 
inside, although not all of them take 
standard cards. Some of them, like the 
Compaq Portable 386. let you add spe- 
cial modems without using an expan- 


sion slot (though the modems required 
usually cany a premium price). 

The Toshiba. Compaq, and Dolch 
portables all offer optional external ex- 
pansion boxes, but the external units for 
these machines let you add only slots. 
Since many of these machines are used 
both on the desktop and on the road, 
other powerful portables provide bigger 
boxes that may let you leave printers, 
displays, and keyboards permanently 
hooked up, in addition to accommodat- 
ing one or more extra drives and up to 
five expansion interface cards. The 
NEC ProSpeed 386 — not reviewed be- 
cause it is only a 16-MHz ma- 


chine — has the most comprehensive 
drxrking station that is actu^ly for sale 
in the industry. 

Whether you want to add more 
memory, special video cards, network 
cards, extra communications devices, 
or even more drives, current laptop and 
lunchbox-style portable computers give 
you the capability — some for the road 
and some for easy hookup when you 
get back to your desk. All the extras 
will cost you is money and weight. ■ 


guish from a Compaq. All five are chunky 
beige boxes with drop-down keyboards, 
plasma displays that swing out and up, and 
access to expansion cards on the top-left 
side. The Dolch’s gray case is of a some- 
what different design, but the only truly 
different machines are the IBM PS/2 Mod- 
el P70 386 (taller and thinner) and the To- 
shiba T5200, the only clamshell design. 

YOUR ONLY PC 

Most of these transporlables have the pow- 
er to be your only KZ. You have to pay for 
this performance, however: expect to shell 
out a premium beyond the cost of a compa- 
rably equipped desktop PC from the same 
vendors. With leading vendors, this is 
about a 20 to 25 percent increase. For ex- 
ample, the Compaq Portable 386 with 
2Vffi RAM and a 1 10MB hard disk sells 
for $10,698, which is $2,301 more than a 
similarly configured Deskpro 386/20e 
with VGA; that’s a 27 percent premium. 
One surprising exception is IBM. A PS/2 
Model P70 386 with 4MB RAM and a 
120MB hard disk lists for $8,295, while a 
comparable 20-MHz desktop Model 70- 
121 with a color VGA monitor (which is 
how you’re likely to buy a desktop PC) 
costs $ 10,084, or $/ , 789 more. 

Since these units all have monochrome 
displays no larger than the Toshiba 
T5200’s 11 -inch diagonal, you would 
probably want to add a good color monitor 
and a 101-key keyboard to complete your 
portable office. All the units provide ISA 
or MCA expansion slots inside, except for 
the aging Compaq Portable 386, which 
sells a two-slot clip-on expansion bustle 
for $199. Most likely, you’d use one ex- 
pansion slot for a modem, another for a 
network card. 

When you’re comparing slots among 
the ten transportables, be sure you com- 
pare free slots. Dolch, for instance, has six 
slots in all, but three are used for the disk 
controller, memory, and video, leaving 
three slots free. Several have proprietary 
modem or network slots, but unless 
you’ve run out of industry-standard slots, 
there is no clear-cut advantage to propri- 
etary communications cards. Typically 
they cost more, and you’re restricted to the 
most popular network interfaces. 

BUYING CONSIDERATIONS 

If you need as much computing power at 
home (or on the road) as in the office but 
you don’t want to buy multiple 386 sys- 
tems, one of these machines may be right 
for you. Here’s the features set you should 



The NEC ProSpeed 386 is one of the lew currently available 
battery-powered portables that offer a desktop docking station. 
The docking station provides four ISA expansion slots (three 16-blt 
and one 8-blt). This gives the user the flexibility of a portable as well 
as the expansion capability of a desktop unh— all using orte CPU. 
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look for a 20- or 25-MHz CPU with 4MB 
of present memory (and the ability to ex- 
pand to SMB down the road), a fast 
lOOMB hard disk, memory cache, a VGA 
monitor, a 2,400-bit-per-second modem, 
and FCC Class B certification. 

While most of these ten look alike, 
they’re substantially different under the 
skin. For starters, there's a 30 percent dif- 
ference in speed between the slowest 
(Compaq) and fastest (Dolch) units, based 
on the most important of PC Labs’ speed 
comparisons, the 80386 Instruction Mix 
benchmark test. Five of the ten have 25- 
MHz processors, and not coincidentally, 
they’re the fastest five; the computers from 
Dolch, Micro Express, National Micro 
Systems, Tangent, and PC Brand, in de- 
scending order of performance. The others 
are 20-MHz: Micro Telesis, Toshiba, Pan 
United, IBM, and Compaq, also in order. 


While most of these 
ten look alike, they’re 
quite different under 
the skin. For starters, 
there’s a 30 percent 
difference in speed 
between the slowest 
and fastest units. 


Within the two groups, the fastest and 
slowest performers are separated by about 
15 percent. The three fastest 20-MHz and 
the three fastest 25-MHz transportables 
have memory caching. 

Display technology is primarily gas 
plasma, with its characteristic bright- 
orange-on-dim-orange display. Gas plas- 
ma is power-hungry, but that’s of little 
consequence on AC-only machines. 
Dolch uses greenish-yellow-tinged elec- 
troluminescent panels. Five of the ma- 
chines offer VGA displays (640 by 480 
resolution): Dolch, PC Brand, Toshiba, 
Pan United, and IBM. You shouldn’t set- 
tle for anything less on this caliber of ma- 
chine. The vendors who offer only EGA 
(640 by 350) or double-scan CGA (640 by 
4(X) — but good luck trying to find compat- 
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ibie software) will tell you that you can’t 
tell the difference. You can, especially 
when you hook up an external monitor. 

In the past, portable displays — gas 
plasma, electroluminescent, or liquid crys- 
tal — haven’t been very good at translating 
colors to gray shades on the built-in pan- 
els. Several of the units reviewed here 
have 16-shade video controllers, and they 
yield noticeable improvements in quality, 
especially on the IBM PS/2 Model P70 
386. You’ll probably like the IBM and 
Toshiba displays best because they’re the 
biggest, with Iff- and ll-iitch (diagonal) 
screens, respectively. All, of course, out- 
put a gray-scaled monochrome image to 
the built-in screen — and provide full color 
when hooked to external color monitors. 

Alas, at review time the external- 
monitor-method was still the only way of 
viewing an image generated by a portable 
in color. The NEC Prospeed CSX should 
be available by the time this issue is pub- 
lished, but this sole color offering is 
“only” built around a 386SX. (For a First 
Looks review of the CSX as well as a com- 
prehensive assessment of the state of por- 
table color technology, please see “t^C 
Breaks New Ground with First Color Por- 
table, ’’October 31, 1989.) 

Typically, all the machines in this re- 
view can be ordered with a small hard disk 
of about 40 megabytes (our test configura- 
tion) or a larger, faster ESDI unit of about 
100MB. All can be obtained with 3.5-inch 
1 .44MB floppy disk drives. If you need a 
5.25-inch internal floppy disk drive in- 
stead, look to the Compaq, Dolch, Nation- 
al Micro Systems, and PC Brand units. 

All the machines allow SMB or more of 
memory, artd all have keyboards with sep- 
arate numeric keypads, but only the IBM 
provides separate QWERTY, cursor, and 
numeric keypads with its 18-inch width. 
All weigh 20 to 25 pounds; the Toshiba 
T5200 is the lightest, at 19.5 pounds. 

REVIEW CRITERIA 

To be included in this review, each unit 
had to be a self-contained transportable 
(all-in-one system unit, display, and key- 
board) with a 20-MHz or faster 80386 pro- 
cessor, It had to provide at least 4MB of 
system memory , room for both a hard disk 
artd a floppy disk drive, and the ability for 
you to install at least one classic-bus or Mi- 
cro Channel expansion card. We asked 
vendors to send the best possible display 
and a 40MB hard disk; most also provide a 


disk of about 100MB capacity. 

We chose not to review the slower 386 
portables loping along at 12 or 16 MHz. 
Some, like the GRiDCase 1530, provide 
battery power (typically for an hour), but 
most of them are over the hill and likely to 
be supplanted within the next year by 
386SX portables, particularly once Intel 
releases a revision of the SX chip (next 
spring) with markedly lower power con- 
sumption. A handful of the machines re- 
viewed here support a battery option, but 
this is not something you should seriously 
consider. A case in point is the Dolch bat- 
tery; 20 pounds (43 pounds total with the 
PC), $4(X), and with less than an hour of 
claimed life expectancy. 

As always, reviews are arranged in al- 
phabetical order. The features table, which 
in the past has been arranged in increasing 
order of base price, is now arranged on the 
basis of prices for PC Magazine’s standard 
configuration; we believe this provides a 
fairer ranking. Note, of course, that ma- 
chines available through retail, especially 
the IBM, Compaq, and Toshiba, can be 
had at discounts of 20 to 30 percent, while 
most of the others are sold through direct- 
marketing channels at their list prices. 


COMPAQ COMPUTER CORP. 

Compaq Portable 386 

by Kellyn Betts 

In a market where the state of the art is as- 
sessed almost by the minute, the Compaq 
Portable 386 seems an anachronism. The 
first 20-MHz 386 transportable intro- 
duced, Compaq’s 20-plus-pound lunch- 
box design has been copied and expanded 
on by most of its rivals. Amazingly, down 
to its base price of $7,999, the Compaq 
386 portable remains fundamentally un- 
changed. 

That price can get pretty steep. In fact, 
the Portable 386 configuration we test- 
ed — including 2MB of RAM, a 1 lOMB 
hard disk, one 1.2MB 5.25-inch floppy 
disk drive, an 80387 math coprocessor, a 
2,400-bps modem, and DOS 3.31 — sets 
you back $12,686, making this the most 
expensive machine we actually touched. 
The price for its version of our standard 
configuration (with 2MB RAM, a 40MB 
hard disk, the best available display, and 
DOS) was also the highest. 

The Portable 386 was introduced in 
September 1987 and won a PC Magazine 
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with benchmark- 
teet score! 
toward the low 
end of the scale, 
the Compaq 
Portable 386 has a 
high-end price. 
$8,848 buys you a 
machine with 
2MB RAM, a 40MB 
hard disk, one 
t.2MB floppy disk 
drive, an EGA gas 
plasma display, 
and DOS 4.0. 


Award for Technical Excellence that year 
as “the hottest thing you could pick up 
with a handle. ” When it was covered in a 
comparative review (“Take It or Leave It: 
Portables with Desktop Power,” October 
II, 1988), it was “yesterday’s screamer,” 
but “still a top choice.” Now it’s simply a 
well-constructed AC-bound transportable 
that costs more (even with the typical 20 to 
30 percent discounts available) and gives 
you less than most of its competitors. 

If you’re buying a 386 portable for 
speed (which seems the logical reason, 
given the weight, cost, and battery-life de- 
ficiencies of the breed), the Portable 386 
will not overwhelm you. Largely because 
of its lack of a memory cache, processor 
and memory performance on PC Labs’ 
benchmark tests were uniformly unim- 
pressive, although the disk and video 
speeds were somewhat belter. (A Compaq 
spokesperson would not say whether or 
not a redesigned Portable 386 with a mem- 
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Compaq Portable 386 

Compaq Computer Corp.. 20555 Slate Hwy. 

249, Houston. TX 77070; (713) 370*0760. 

List Price: With 1 MB RAM. 40M6 hard disK, 
one 1 .2MB 5.2S*inch floppy disk drive, EGA gas 
plasma display. $7,999: with 2MB RAM. DOS 
4.0, $8,848; with 1 1 0MB hard disk. Intel 80387* 
25 coprocessor. 2.400-bps nrodem and 
modem interface board. DOS 3.31 , $12,686. 

In Short: A rugged portable, the Portable 386 is 
slow for a high*performarK» 386 and comes 
without a VGA screen or internal memory slots 
to recommerxl it. This Compaq's prices, 
especially for add-on options, aren't in line with 
those of its peers. 
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ory cache was in the offing.) 

Most of the transporlables we reviewed 
come with two or three industry-standard 
expansion slots. The 9.8- by 16- by 7.8- 
inch Compaq unit has no ISA slots, unless 
you purchase and plug in its expansion 
chassis. Of course this chassis adds extra 
weight, bulk, and $199 to the 21 .7-pound 
unit. The Portable 386 does have two pro- 
prietary slots; these allow for memory ex- 
pansion to 1 0MB, as well as an internal 
modem, but Compaq recommends that 
only authorized Compaq dealers open the 
unit to install such enhancements. 

Whether you buy the unit with or with- 
out the expansion chassis, however, you 
won’t get a VGA screen. Instead, you’ll be 
using an 8.3- by 3.2-inch gas plasma 
screen with glowing orange pixels that can 
display up to 640 by 400 resolution, with 
CGA and EGA compatibility. A 9-pin 
RGB connector provides the same resolu- 
tions for external color video support. 
Compaq’s display is quite readable; it 
springs up out of its lunchbox to about 4.5 
inches above your desk and tilts to roughly 
a 105-degtee angle. This is a good feature 
that other vendors have adopted, and it is 
now found on most transportables. 

ON THE KEYBOARD 

The other component that you constantly 
interact with is the keyboard. Compaq’s 
92-key unit is springy enough, but the keys 
feel a little sloppy and fire too easily. And 
they ate so loose-feeling your fingers can 
almost fall off them, although they are of 
the standard size and travel distance. The 
full cursor pad is a plus, as is the top row of 
function keys if you’re an IBM Enhanced 
keyboard fan. In fact, the Portable 386’s 


keyboard layout is nearly identical to the 
101-key Enhanced layout — missing only 
the middle group of dedicated cursor-con- 
trol keys. Like most of the keyboards that 
come with these lunchbox-type models, 
this one is removable (meaning that you 
can pull it out of its socket and replace it 
with a standard desktop keyboard). 

You can adjust the keyboard’s sound 
level, thanks to the key-click volume con- 
trols built into the system software. The 
machine comes with a number of other 
utilities, including ones that let you change 
the displayed appearance of text, use ex- 
panded memory (extended memory is the 
default setting), create a RAMdisk from 
system RAM, cache your hard disk, and 
use keyboards other than standard U .S. va- 
rieties. 

The best thing about the Portable 386 is 
its ruggedness; we’re sorry to report that 
most of the other machines required an 
overhaul by PC Labs’ technicians. Com- 
paq has a reputation for building reliable 
equipment, and its quality control is excel- 
lent. Sold through dealers, the Portable 
386 comes with a full one-year warranty. 

Perhaps Compaq’s reputation is what 
enables it to continue selling an outdated 
machine at an outlandish price. For a slow 
machine, with neither VGA nor internal 
ISA expansion slots, the prices Compaq 
charges are simply too high — even in the 
light of its ruggedness and dependability 
and the 20 to 30 percent dealer discounts 
you can expect. 


DOLCH COMPUTER SYSTEMS 

Dolch P.A.C. 386-25C 

by Mary Kathleen Flynn 

The Dolch P.A.C. 386-25C is the fastest 
portable PC ever to fly through PC Labs’ 
benchmark tests. With a 32K RAM pro- 
cessor cache on the motherboard, it won 
first place on most of our tests. Like its 
slightly slower sibling the Dolch P.A.C. 
386-20C, which won Editor’s Choice sta- 
tus last year (“Take It or Leave It: Porta- 
bles with Desktop Power,” PC Magazine, 
October 1 1 , 1988), the Dolch P.A.C. 386- 
25C is a well-designed, well-constructed 
lunchbox powerhouse. 

Pitched as a “desktop replacing porta- 
ble,” the Dolch 386-25C is designed for 
number-crunching power users — such as 
high-powered executives who travel fre- 
quently but work within reach of a power 


DECEMBER 12, 1989 PC MAGAZINE DEI 








COVER STORY 

386-BASEO PORTABLES 



pl«ntyu<in»iil 
and power Into nt 
hjnchbox. The 
fastest of the 
group, the 2S- 
MHzDolchP.AC. 
386-2SC lists for 
$8, 145 with 2MB 
RAM. a 40MB 
hard disk, one 
1.2MB floppy disk 
drive, DOS, and a 
double-scan CGA 
electrolumines- 
cent display. 


outlet in hotel rooms and second homes. 
The Dolch 386-25C delivers all the speed, 
power, and expandability these high-end 
users need. 

Customers can choose from a full pal- 
ette of options and configurations. The 
$7,995 base configuration includes 2MB 
of RAM, a 40MB hard disk, a 1.2MB 
S.2S-inch floppy disk drive, a double-scan 
CGA electroluminescent display, one seri- 
al and one parallel port, and thr% open 16- 
bit slots. Loaded up with an optional 
150MB hard disk, an 80387-25 math co- 
processor, and 1X)S ($150 for Version 3.3 
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EDITOR'S CHOICE 1 

Dolch P.A.C. 386*25C 


Dolch Computer Systems. 2029 O'Toole Are., 

San Jose, CA 95131 ; (800) 223-2077 (in CA), 

(800) 538-7508. 

List Price: With 2MB RAM. 40MB hard disk, 
one 1 .2MB 5.25-11x81 floppy disk dnve, CGA 
eleclrolumlnescent flat panel display. $7,995: 
with DOS 3.3ar4.0,$8,t45; with 1 50MB hard 
disk, 80387-25 coprocessor, carrying case. 
$11,180. 

In Short: The fastest portable to date, this 
lunchtxM model oilers all the speed, power, and 
expandability high-end users need. 

CIRCLE 410ON READER SERVICE CARO 

or 4.0) and wrapped in an attractive $95 
soft carrying case, the unit we tested goes 
for$ll,180. If you're spending this much 
for a portahle, get the $595 VGA display 
(not tested here). If you prefer to use 3.5- 
inch floppy disks, Dolch will sell you a 
1 .44MB drive for $50. For those of you 
who need more than three slots, you can 
buy Dolch’s Back-PAC expansion chas- 
sis, which contains three additional 16-hit 


slots and comes with its own 200-watt 
power supply. An MNP 2,400-bit-per- 
second modem, which will take up a slot, 
costs $240. 

WHATS INSIDE 

Inside the machine, you'll find quality 
components. Designed hy Dolch and man- 
ufactured hy Monolithic Systems, the sys- 
tem hoard is based on Chips and Technol- 
ogies' 25-MHz 386 chip set. 2MB RAM 
comes standard, and the motherboard ac- 
cepts 8MB, with 24MB as the total possi- 
ble system memory. The BIOS was writ- 
ten by (^adtel. 

The most interesting component is the 
RAM cache, which is controlled by Chips 
and Technologies' 823 1 cache controller. 
The RAM cache makes the 386-25C the 
clear wiruier on PC Labs' three processor 
and memory benchmark tests — the 80386 
Instruction Mix, Floating-Point Calcula- 
tion, and Conventional Memory tests. 
Dolch's 40MB ESDI hard disk is top- 
notch as well, with one fust-place and two 
second-place fmishes to its credit on the 
tests of hard disk performance. The 386- 
25C is a speedy, solid machine. 

As a portable, this 22.9-pound scream- 
er isn't for everybody. By no means a 
lightweight, the Dolch P.A.C. 386-25C 
actually weighs about a pound less than the 
Dolch P.A.C. 386-20C (Dolch has 
switched from a steel to an aluminum 
chassis). But even with the pound shaved 
off, the 386-25C isn't the PC you'll be 
working on during your next transconti- 
nental flight. You actually can buy a bat- 
tery for it: Dolch will sell you a $399 85- 
watt battery pack (not tested here), but the 
2()-pound-extra unit will only give you an 


hour's worth of operation using either the 
battery or an AC-IX^ adapter plugged into 
an auto cigarette lighter. This is the only 
one of these machines available with a bat- 
tery, but we consider the addition next to 
useless. 

The 386-25C may not be light, but it is 
compact. At 9.5 by 16 by 7.8 inches 
(HWD), it won't overwhelm your desk- 
top. And this lunchbox holds lots of conve- 
nient features in its small space. 

The detachable keyboa^ is a good case 
in point. Although you can replace it — it 
uses a standard connector — you probably 
won't need to. The AT-style 86-key key- 
board is both roomy and comfortable, and 
it responds well to the touch. For number- 
crunchers, there's a separate numeric key- 
pad. Two legs provide a comfortable an- 
gle. Attached by an 11-inch cable, the 
keyboard will also test quite comfortably 
in your lap. 

With a 9-inch-diagonal viewing area, 
the Dolch's tilt electroluminescent flat- 
panel display is a little smaller than the oth- 
er portables' displays. But it is quite good. 
We recommend springing for VGA, but 
even the douhle-scan CGA display we 
tested wasn't hard on the eyes. You can 
adjust the contrast controls easily, and a 
switch lets you toggle between amber-on- 
gray and gray-on-amber. 

The fastest portable on the planet, the 
386-25C is a good, solid machine — 
backed up by a 3()-day money-back guar- 
antee and a one-year warranty. For engi- 
neers and executives who want all the 
speed, power, and expandahility of a 386 
desktop unit but also want the convenience 
and compactness of a portable, the Dolch 
P.A.C. 386-25C can't be beat. 


IBM CORP. 

IBM PS/2 Model P70 
386 

by Edward Mendelson 

IBM got it right with the PS/2 Model P70 
386. This surprisingly well-priced $7,695 
luggable has more RAM and more storage 
than most desktop machines, and at 20 
MHz, it moves fast enough for any appli- 
cahon short of full-scale CAD. Its 21.9 
pounds are too much for a casual stroll 
around the block, hut its compact shape 
makes the weight easier to manage. With 
its full-size keyboard and gas-plasma 
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The Experts in Accessories 


CURTIS 


Santa’s Helper 

“Curtis makes gift-giving so easy!” 

"I tell you, discovering Curtis Accessories Is the best thing that's happened to me since Rudolph's nose. Now 
whenever I'm stuck for a gift idea, I turn to Curtis. They offer o complete line of accessories that make 
computing more comtortabie for any user. Priced to lit any budget. Even use 'em myseit. And thanks to my 
Curtis accessories, making my list and checking it twice is a iot less tiring than it used to be. So whether you're 
looking for the perfect gift or a super stocking stutter, do what I do. Turn to Curtis— Santa's Helper." 



UntvtrMtl Systtm Stand; Holda tysiam 
unit wrlicaliy. adjusts 4' to J'i. 
Raiatl . S29 95 


Curtis Clip: For avary 
computer user. Iris all 
monitors switches tor 
riqhi or leti hand use. 

Retail $6 95 






Sate-Fai: Piutectton tor Fan Tele- 
phone Modem or Answerirw Machine 
Single oultet AC and phorw line protec- 
tion. Relail . S29 95 


For the Curtis dealer nearest you call (603) 532-4123 Ext. 871 



CUITIS 


Fitzgerald Drive. Jaftrey, NH 03452 




Curtis Manufacturing Company, Inc. 1989 
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VGA display, the Model P70 counts as a 
powerful AC-only desktop machine that 
happens to take up very little space on your 
deslaop. 

Priced lower than its desktop analog, 
the Model P70 measures about 1 2 by 1 8 by 
5 inches (HWD) and is shaped like a thick 
attach^ case; the shape and the rubber pad- 
ded handle make it comfortable to carry. 
Packed neatly inside the case is a silent- 
ruiming 60MB ESDI hard disk ($600 more 



IBM PS/2 Model P70 386 
BM Corp. : (600) BM-246e. 

Contact your local authorized BM dealer. 

Ust Price: With 4M6 RAM. 60MB hard disk, 
one 1 .44MB 3.5'tnch floppy disk drive. VGA gas 
plasma display. S7.695; with 120MB hard disk. 
$8,295. 

in Short: At 21 .9 pounds. BM's lunchbox 
luggable isn’t lightweight in either features or 
poundage. But it has an easy-to<arry shape, 
and it packs in 4 MB RAM. two MCA slots, a full* 
sized Enhanced keyboard, and a bright and 
readable gas-plasma VGA screen. This is BM's 
first successful portable machine, worthy of any 
desktop. 
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gets you 120MB) plus 4MB of 85-nano- 
second RAM (expandable to SMB on the 
mothertjoard), of which I28K is used to 
place the BIOS in fast shadow RAM. 

When you fold down or lift away the 
keyboard, which serves as the front panel 
of the case when the machine is closed, 
you are faced with a VGA display that 
measures 10 inches diagonally. CGA and 
EGA graphics are supported but won’t fill 


the entire screen. Although the orange-red 
color can become slightly tiring after a few 
hours, this is one of the most tolerable dis- 
plays we've seen on a transportable PC. 
Gray-scale images look sharp and de- 
tailed, and text is highly legible against the 
deep black background. The display re- 
mains readable even in bright daylight. 
The screen pulls out from the case and 
twists or pivots easily, but persuading it to 
fit back into the case can be more difficult. 

To the right of the display is a single 
1.44MB floppy disk drive, which can be 
pivoted slightly away from the case if nec- 
essary but normally nestles inside. Below 
the drive is a power switch, but you won’t 
find a reset switch. IBM doesn’t give you a 
key lock, but you can use built-in pass- 
word protection instead. 

The biggest surprise of the design is the 
sturdy full-sized keyboard. Unlike other 
portables with their cramped, confusing 
keyboards, this luxury mcxlel features a 
10 1 -key layout identical to the Enhanced 
keyboards that come with IBM’s desktop 
machines. Unfortunately, the membrane- 
actuated keys feel more like those on a 
clone keyboard than the spring-loaded 
keys of the classic IBM models. 

A sliding door on the rear panel of the 
Model P70 swings back to reveal a serial 
and a parallel port, a PS/2 mouse port, and 
a new rectangular connector for IBM’s ex- 
ternal floppy disk drives. The sliding door 
is built into a larger swing door, which 
gives access to a video connector where 
you can plug in a VGA monitor for color 
viewing. 

The same door gives you access to the 
brackets of the two MCA expansion slots. 


Unlike other MCA machines, the Model 
P70 puts its two slots on the same plane, 
imm^iately behind the back panel of the 
case. One slot can accept a 32-bit full- 
length MCA card; the other is a half-length 
16-bit MCA slot that’s just right for IBM’s 
$449 2,400-bps internal modem. 

THE TURN OF THE SCREW 

As with all PS/2 models, you can open the 
back of the case by turning a few screws 
with a coin. Once inside, you have easy 
access to the battery for the CMOS RAM, 
the socket for an 80387 coprocessor, the 
snap-in connectors for the four 2MB 
SIMMs that make up the Model P70’s 
motherboard RAM , and the two expansion 
slots. The full-length slot for IBM’s PS/2 
Enhanced 80386 Memory Option card, 
which holds up to 16MB of additional 
RAM using IBM’s new 4-megabit chips, 
should be available by the time this issue 
hits the newsstands, but 16MB is the total 
system memory as well. 

Beneath the expansion cards is the 
motherboard, which has a surprisingly 
large number of last-minute wire traces. At 
the bottom of the case is a tiny and quiet 
90-watt power supply, plus the 3.5-inch 
harddisk. 

In PC Labs’ benchmark tests, the Mod- 
el P70 performed roughly in the middle of 


The biggest surprise 
of the Model P70’s 
design is its sturdy 
full-sized keyboard. 


the 20-MHz pack. The 120MB hard disk 
in the test unit was a respectable perform- 
er. We didn’t test the 60MB disk option, 
but not even IBM suggests that its per- 
formance will dazzle anyone. 

The Model P70 comes with a one-year 
warranty ftom IBM. If you need tecluiical 
support, you’ll have to go to your dealer 
and beg for it. 

All in all, however, the IBM PS/2 Mod- 
el P70 386 is one of the most impressive, 
powerful, and usable portable computers 
that you can find. Its reasonable price 
(compared with the offerings ftom Com- 
paq ^ Toshiba) makes it quite an entic- 
ing product. 
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Now there’s a battery-powered 286 
with the one feature you’ve been waiting for. 



That little package you’ve 
been expecting has just arrived. 

The Toshite TIGOO. It packs 
a powerful 12MHz 286 micro- 
processor. One full megabyte of 
RAM that’s 


expandable 
to5MB.Plus 
your choice 
of 20MB or 
40MB hard 


NOW AVAILABLE IN 


40MB 


HARD DISK MODEL 


disk models. Equally impressive is 
its detachable, backlit EGA-com- 
patible display, 1.44 MB 3^^ inch 
diskette drive, and two expansion 
slots for access to an internal 
modem, LANs, mainframes and 
much more. 

And since the T1600 is bound 
to spend a lot of time outside the 
office, we added some other im- 
portant features. 

Like AutoResume, \diich lets 
you restart your work vdierever you 
finished. And space for two 
removable, rechargeable battery 
packs no larger than the palm of 
your hand. Which makes one thing 
about the TISOO unmistakably 
clear. It was definitely worth the wait. 


I 

i 



T16O0: Batttry-pouered 80(2S6/l2Mfk. 20MB and 40MB hard 
disk models. 1 44MB 3\i' diskette driir. IMB RAM npandabi- 
to SMB. (^tachabk baddit EGA-compatible LCD, rrmotabk 
reduifgeabk battery peek, copncessor socket, 7 standard inter 
faces, 2 Toshiba slots fregineral purpose options. 


u For infrmatian call 1-800-457-7777 


In Touch with Tomorrow 

TOSHIBA 

Toshiba America Infijrmation Systems. Inc.. Computer ^sterns Division 
CIRCLE 321 ON READER SERVICE CARD 
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386-BASED PORTABLES: SUMMARY OF FEATURES 


(Products listed in ascending price order) 


The foliowing commentary analyzes some 
of the terms in this table of features. The 
phrases in bold type are listed in the same 
order as in the left-hand column of the 
table. 

Standard configuration For the sake of 
price comparisons, our "standard" configu- 
ration includes 2MB RAM. a 40MB hard 
disk, one high-density floppy disk drive, a 
video display, at least one parallel and i^e 
serial port, DOS. and a keyboard. Because 
the "standard" packages cited here may 
differ from this configuration, the price of 
each system is followed by any departures 
from our specification. 

Basic configuration ITiis price repre- 
sents the most stripped-down machine the 
vendor will sell, tyii^lly including 1MB 
RAM. a hard disk, one floppy disk drive, 
video display, serial and parallel ports. 

Tested configuration The specifications 
and performance results of the evaluation 
units depend on the configuration each 
manufacturer has sent us. 

The BIOS version and date may affect 
PC Labs' benchmark test results. Those 
purchasing the same machine with a 
different BIOS version may encounter 


Chip size Kb and Mb refer to kilobits and 
megabits, respectively. 

Chip packaging Memory chips come in a 
varl^ of styles: DIPs. SIPs, and SIMMs. The 
Dual In-line Package (DIP) is the traditional 
buglike computer chip sprouting 8, 14. 24. or 
even 40 or more metal legs (evenly divided 
between right and left sides). Single In-line 
Packages (SIPs) are single-package arrays of 
computer chip logic assembled so that all 
connecting legs are in a straight line, like the 
teeth on a comb. Single In-line Memory 
Modules (SIMMs), on the otter hand, are 
individuai logic devices that are installed on 
their own small circuit board, creating a 
component module that can be plugged into 
a larger device. Their physical arrangement 
fadlrtates replacing an individual memory 
module if necessary. 

Chip type RAM chips come in two basic 
types: static and dynamic. Static RAM chips 
(SRAMs) are faster and more efficient but 
costlier. Dynamic RAM chips (DRAMs) cost 
less and are more common, but the tradeoff is 
in slower processing and operation. 

Disk cache software Some companies 
provide software to facilitate data retrieval 
from the hard disk. This software ^)eeds 
overall system performance by anticipating 


Maximum 32-bit RAM Many computer 
manufacturere have designed their own 32-blH 
slots for memory expansion cards. The 
availability of such slots is especially important 
for a grov^ number of memory-intensive 
s^ications. 

Interleaved memory CPU speed is usually 
faster than conventional memory speed. 
Interleaved memory increases proces8lr>g 
speed by ^tting the memory into two or 
more po^ons. The CPU then sends infonna- 
tion to a section at a time, allowing one sec- 
tion to process while ano^er receives data. 

Shadow RAM Shadow RAM is a technology 
that loads system BIOS and/or ^deo BIOS 
directly into fast RAM on boot-up of the 
computer, offering enhanced performance 
speed at the cost of 364K of memory in the 
first 1 MB of system RAM. 

Processor RAM cache A processor RAM 
cache acts as a bridge between the CPU and 
the slower main memory. The cache is 
comprised of a small bundle (typically 32K to 
128K) of fast SRAM chips. The cs^e con- 
troller is designed to predict and retrieve the 
data the CPU is likely to require next, thus 
preventing wait states. There are two varieties 
of controllers: discrete-logic chips (designed 
by the individual manufacturers) and VLSI 


some variations in performance. 

what data the processor will need next. chips like the Intel 82385. 



Micro Telesis 

EGA Gas Plasma 
386-c 

Micro Express 
Reoal 11 

Tangent 386/25 
Portable 

National Micro 
Systems Gas 
Plasma 386-25 

PC Brand 386/25 

VGA Portable 111 

STANDARD CONRQURATION 

Price of system with 2MB RAM. 
40MB hard disk, display, and DOS 

$2,949 

$3,274 

$3,528 

$3,749 

$4,000 

BASIC C0NRGURAT10N 

List price 

$2,699 

$2,999 

$2,765 

$3,499 

$3,225 

Basic configuration 

Includes 

1MB RAM, 40M6 
hard disk, 1.2MB 
or 1 .44MB floppy 
disk drive, 

CGA display, 1 
serial and 1 
parallel port. 

DOS 3.3 

1MB RAM. 40MB 
hard disk, 

1.44MB floppy 
disk drive. 

EGA display; 

1 serial, 1 
parallel, and 1 
game port 

1MB RAM, 20MB 
harddisk. 1.44MB 
floppy disk drive, 
double-scan CGA 
display; serial, 

1 parallel, and 

1 game port 

1MB RAM, 40MB 
harddisk, 1.2MB 
floppy disk 
drive, CGA 
display, 
serial and 1 
parallel port 

1MB RAM, 40MB 
hard disk, 1.2MB 
or1.44M6 floppy 
disk drive, CGA 
display, 1 
serial and 1 
parallel port 

TESTED CONFIGURATION 

List price 

$3,399 

$4,499 

$5,995 

$5,048 

$7,000 

Tested configuration 
includes 

2MB RAM, 80MB 
hard disk, 

1 .44MB floppy 
disk drive, EGA 
display. DOS 3.3 

4MB RAM. 60MB 
hard disk. 1.44MB 
floppy disk drive. 
EGA display, 
80387-25, 

DOS 4.01 

8MB RAM. 138MB 
hard disk. 

1 .44M6 floppy 
disk drive, EGA 
display. DOS 3.3 

4MB RAM, 80MB 
harddisk, 1.2MB 
floppy disk 
drive, CGA 
display, 80387-25, 
DOS 3.3 

8MB RAM, 150MB 
hard disk, 1.2MB 
and 1 .44MB floppy 
disk drives, VGA 

display, 80387-25, 1 

DOS 4.01 

PHYSICAL SPECIRCATIONS 

Dimensions (HWD, inches) 

8.2 X 16.1 x9.1 

10.4 X 15.9x8.5 

10.4 X 15.9x8.5 

8.2 X 16.1 x9.1 

9.7 X 16.2x8.2 

Weight (pounds) 

23.57 

22.93 

21.96 

23.0 

25.24 


— Editor's Choice ■— Yes □—No 
N/A— Not available: the product does not have this feature. 
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Controllwtype Within the 388 PC environ* 

‘ ment, the ttwM most common hard disk ^ ' 
interfaces are ST-506, SCSI (Small Computer \ 
System interface), and ESDI (Enhanced SmaH 
Device Interlace). Both SCSI and ESDI 
l^require special hard disk controllerB and 
t run off existing PC-XT or PC AT 
^ oontroleis. i- 

4 ^ ST*506 uses one of two data encoding 

methods. RLL (Run Length LJmiied) or the 
older MFM (Modified Frequer>cy Modulation) 
scheme. All data is encocM onto and read 
from your hwd disk as a series of polvity- 
reveming bits representing ones and zeros. 
Nine such bite would be needed to store 12 
bite of data in MFM fonnat. arxt only six 
polarity changes are required with RLL format, 
thus. MFM takes more space than RLL 

Display type Among portables, standard 
displays indude liquid crystal displays (LCDs) 
with or without backlighting, electrolumines- 
cent (EL) displays, and gas plasma dl^)iays, 
known for their orange glow and superior 
gray-scale ability. The table describes the 
display used in each tested configuration; in 
some cases, an LCD is also available at a 
lower price. 

Video modes supported The video 
standards internally supported by each 
portable range from VGA down to the 
Hercules Graphics Adapter (HGA) and 


m onoc h rome dispiay adapter (MDA). 


External dlsplaya supported by buitt-in 
vktoo hardware TheM are aH video modes 
that the portable can output to a separate 
external monitor, not to the induded display. 

Bus dock speeds Bus speed becomes 
more import^ as computers run at faster 
dock speeds. A compu^'s bus speed may 
actually be too fast for e)q)ansion cards, most 
of which operate at 8 MHz. 

Hard (Nek options The number of different 
hard disks the vendor offers for a machine is 
often indicative of how much customizing is 


FCC certtfICBtion class Two dasses of FCC 
(Federal Communications Commission) 
^)proval may be given to computers: Class A 
and Class B. These dasses concern levels of 
radio-frequency interference. With Class A 
approval, a computer may be operated in a 
budness locale. The tougher Class B rating 
allows home use as well, where computers 
are likely to be placed near ratios and 
television sets. 

Certification tests must be performed 
by private testing companies. The passing 
results are then sent to the FCC for final 
certification, a process that can take several 
months. 




Micro Labs 
386/20 L 

IBM PS/2 

Model P70 386 

Toshiba T5200 

Dolch P.A.C. 
386-25C 

Compaq 

Portable 386 


$4,039 

$7,695 (with 4MB 

$7,699 

$8,145 

$6,848 


RAM. 60MB hard 
disk, no DOS) 


$3,696 

1MB RAM, 20MB 
hard disk, 

1.44MB floppy 
disk drive, 

VGA display, 1 
serial and 1 
parallel port 

$7,695 

4MB RAM, 60MB 
hard disk, 

1 .44MB floppy 
disk drive, 

VGA display; 

1 serial, 1 
parallel, and 1 
mouse port 

$7,699 

2MB RAM, 40MB 
hard disk. 

1.44MB floppy 
disk drive, VGA 
display, 2 
serial and 1 
parallel port, 

DOS 3.3 

$7,995 

2MB RAM, 40MB 
harddisk, 1.2MB 
floppy disk 
drive, double- 
scan CGA 
display, 1 serial 
and 1 parallel 
port 

$7,999 

1M6 RAM.40M6 
harddisk, 1.2MB 
floppy disk 
drive. EGA 
display, 1 
serijti and 1 
parallel port 






$3,846 

1MB RAM, 43MB 
hard disk, 

1.44MB floppy 
disk drive, VGA 
display 

$8,295 

4MB RAM, 120MB 
hard disk. 

1.44MB floppy 
disk drive, VGA 
display 

$9,298 $11,180 $12,686 

4MB RAM. 100MB 2MB RAM.150MB 2MB RAM. 110MB 
hard disk. hard disk, 1 .2MB hard disk, 1 .2MB 

1.44MB floppy floppy disk drive, floppy di^ drive, 

diskdrive, doublescan EGA display, 

VGA display. CGA display, 80387-25.008 

DOS 3.3 80387-25, DOS 3.31,2.400-bps 

3.3, carrying case modem and toard 






9.9x16.1 x9 

12x18.3x5 

3.9x14.6x15.6 

9.5x16x7.6 

9.8x16x7.8 

22.82 

21.87 

19.45 

22.87 

21.66 


CONTINUES 


MICRO EXPRESS 

Micro Express 
Regain 

by Bruce Brown 


Ideally, choosing a 386 portable computer 
should include clearly prioritizing your de- 
cision-making criteria. If you’re looking 
for speed, price, and standard components 
in a lunchbox-style portable computer, the 
25-MHz Micro Express Regal II bears 
close scrutiny. The Regal II is a commend- 
able luggable from many perspectives. 

The base configuration of the Regal II 
costs just $2,999 and includes 1MB of 
RAM; a 40MB hard disk; one 1.44MB 
floppy disk drive; an EGA gas plasma dis- 
play; single serial, parallel, and game 
ports; and utility, setup, and diagnostic 
software. 

The Regal II measures 10.4 by 15.9 by 
8.5 inches (HWD) and bears an FCC Class 
B rating. Weighing in at 22.93 pounds on 



Micro ExprM* R*g*l II 

Mtero Express, 1801 Carnegie Are., Santa 

Ana. CA 9Z70S; (800) 642-7621 . 

LM Price: Wnh 1 Xe RAM. 40MB hard disk, 
one 1 .44MB 3.&-inch floppy disk drive, EGA gas 
plasma display. uWllies, $2,999: with 2MB 
RAM. DOS 4.01 . $3,274: with 4X48 RAM. SOXilB 
hard disk. 80387-2S coprocessor, $4,499. 

In Short: The Mkxo Erases Re^ I is a 
kxicttWK-styte 25-MHz machine vrilh standard 
64K memory cache and EGA gaa plasma 
display. The combinalion of Iasi processor 
perlotmance, good price, and lour trunlhs' on- 
site service make the Regal I a machine to 
consider. 

CnCLE 413 ON REAPER SaWICE CARD 

PC Labs' digital scale, the tested configu- 
ration has 4MB of RAM, an 80MB hard 
disk, and an 80387-25MHz math co- 
processor for just $4,499, an impressively 
low price for this much computer. 

Micro Express uses an AMI mother- 
board with a Chips and Technologies 386 
chip set, and the AMI BIOS with setup is 
in ROM. The processor mns at 25 MHz 
but can be slowed to 8 MHz, which is also 
the expansion bus speed. 

The Regal IPs cache memoiy helped it 
score extremely well on our processor and 
memory benctunark tests, though its hard 
disk and video test scores were unexcep- 
tional. The memory cache consists of 64K 
of 25-nanosecond static RAM chips; there 
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The IKK) Series. 

The next generation in printers. 
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Panasonic KX-P1124 


A highly-sophisticated 24-pin. 

And two companbn 9-pina These ate 
the remarkable dot matrix printers 
which make up the 1100 Series from 
Panasonic.* 

They’ll meet your needs today— 
and tomorrow— with flexible paper 
handling, multiple resident fonts and 
unsurpassed ease of operation. 

For the demands of the present, 
each 1 100 Series printer offers advanced 
features, ergorxOTic design, and attrac- 
tive prices to suit the requirements of 
a business, a department, an application 
or an individual. 

For the demands of the future, the 
1100 Series provides a smooth progres- 
sion of printing capabilities to grow 
into...and grow along with. 

Versatile paper handling 
tomeetallof 
your needs. 

In engineering 
the 1100 Series 
printers, Panasonic 
placed a high 
priority on paper 
handling. With that 
in mind, an ingen- 
bus push/pull 
tractor feed system 
was incorporated 
into the 1100 Series. 

The bea was not 



simply to accommodate a plethora of 
paper shapes, sizes and weights, but 
to allow the user to 
handle everything 
from single sheets 
to multi-part forms 
to fanfold paper- 
even envelopes 
and labels- 
qubkly and easily. 

All 1100 Series printers can accom- 
modate single sheets in both landscape 
and portrait orientatbn. 

So presentatbns incorporating 
graphics with text present no problem. 

All 1 100 Series printers offer multiple 
paper paths for continuous paper. And 
since paper can be fed from your choice 
of bottom or rear, you can put an 
1100 virtually anywhere. 

All 1100 
Series printers 
have semi- 
automatic paper 
loading. 

So sheets 
are perfectly 
positioned the 
first time in. 

All 1100 Series 
printers auto- 
matically locate 


1124 primer shown. 



the perforation on fanfold paper, bring the 
perf to the tear bar for easy tearing, and 
then position the next ^eet 
of p^r for printing. Without 
wasting a single stot And 
all 1100 Series printers have 
a ‘paper park’ capability. On 
dem^, continuous paper is 
retracted and ’parked’ so that 
sheet paper and envelopes 
can be loaded and printed 
without unloading— and wasting— the 
fanfold paper. 

Thousands 
of ways to 
exercise 
creatMty. 

The variety of 
type styles, sizes 
and weights that 
can be created on 


Draft Pica 
Draft Elite 
Courier Pica 
Prestige Elite 
Bold Proportional 
Space 

Sans Serif Pica 

ScAXpt. PA,ca 
(1124 only) 


t: 


Omy one paper path e »eiiabie at any given time tor concnuous paper. 
1124 prints shown. 


any of the 1100 Series printers is stag- 
gering. 

A minimum of 3400 combinations, 
in fact, can be created by combining 
resident fonts, character sizes and 
enhancement choices like italics, double 
height, bold face, underlined, super- 
and subscript 




Performance runs in the family. 
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Panasontc KX-PliSO 


KX-P110O 



Resident type fonts on all 1100 
Series printers iridude draft pica and elite, 
letter-quality or near-letter-quairty 
Courier, Ftetige, Bold FS and Sans Serif. 
Plus Script on the 1124. 

All these resident LQ or NLQ fonts 
are available in ten different character 
sizes. 

And print sp^s go from 38 to 63 
cps in letter-quality/near letter quality. 
And from 160 to 240 cps in draft 

The 1100 Series printers also 
produce graphics as well as th^ handle 
text Resolution is crisp, clear, precise. 
With bit image matrixes from 240x216 
dpi to 360x360 dpi. 

All of these features enhance your 
ability to create— and be creative. 


The 1100 Series printers were 
designed for non-software experts 

The EZ-Set™Operator Panel allows 
yoij to make choices simply and 
quickly— without having to program any 
software. 

The ergonomic design presents 
you with settings for the features you use 
most Ponte, pitch, form length and many 
more choices can 
be pre-set on 
the panel. And the 
1124 even has a 
Macro feature that 
allows you to easily 
save and recall all 
the panel settings 
for three different 
formats. 


Plus the protection 
of a two-year 
warranty. 







The EZ Set™ Operator Panel puts features 
at your fingertips. 


Selectable on the 

EZ-Set “Operator Panel: 

■ Fonts: 4 to 6. depending 
on model 

■ Pilch: 4 lo 6. depending on 
model 

■ Form Length: From 8* to 14* 

■ Quiet Mode: Girts printer 
nose by 50% 

■ Micro Line Feed: forward 
and reverse 


I Sell Test 
I And more 



The 1100 Series 

is a family of full- 

featured 24- and / 

9-pin printers. Com- " 

patible with the rich 

software 

libraries 

supporting both 
Ef^n* and IBM** dot matrix 
printers. And protecting your invest- 
ment with something you’ll find 
on very few printers out there; a 
two-year warranty*** on both 
parte and labor, from Panasonic. 

That makes them good 
investments 

From any business 
perspective. 

For more information on the 
1 100 Series printers or any of 
our other versatile computer 
products call: 

1-800-742-8086 



1124pnnlershOMn. 


•Epaontea re gi a l D r e dtrademarttotSeito 

EpaonCorponrtton. 

*'IBM Is a ragistorwj tradantarlt o( 
intamaNonW Buainaaa Machinea 
Corporation. 


See our entire line 
of dot matrix printers, 
including our new 
1600 Series, at COMDEX, 
booths 578, 678, 688. 


Printers, Peripherals, Computers, Copiers, 
Typewriters and Facsimiles. 

Panasonic. 

Office Automation^^^^ 


CIRCLE 138 ON READER SERVICE CARD 
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386-BASED PORTABLES: SUMMARY OF FEATURES 


(Products listed in ascerxJing price order) 



Micro Telesis 



Nationai Micro 



EGA Gas Plasma 

Micro ExpiOM 

Tangent 386/25 

Systems Gas 

PC Brand 386/25 


386-c 

Rsgal II 

Portable 

Plasma 386-25 

VGA Portable Hi 

SYSTEM SPECtnCATIONS 

Microprocessor dock speeds (MHz) 

6/20 

8/25 

8/12.5/25 

8/25 

8/16/25 

BIOS version and date 

Phoenix BIOS Phis. 

AMI BIOS. Version 

AMI BIOS. 

AMI BIOS. Version AMI BIOS, Version 


Version 1.10 00 

386 DAMI 3606 

Version 3^ EC&T 

386 DAMI 3606 

386 DC&T 5004 


(March 1989) 

(April 1989) 

1102 (March 1969) 

(April 1989) 

(April 1989) 

System board manufacturer 

ATI 

AMI 

Data Expert 

AMI 

PC Brand 

366 chip set manufacturer 

Chips and 

Chips arxj 

Chips and 

Chips and 

Chips and 


Technologies 

Technologies 

Technologies 

Technologies 

Technologies 

MEMORY SPECIRCAT10NS 

Chip size 

256Kb, 1Mb 

1Mb 

256Kb, 1Mb 

1Mb 

256Kb, 1Mb. 4Mb 

Chip speed (nanoseconds) 

100 

80 

80 

80 

80 

Chip packaging 

SIMM 

DIP 

SIP 

DIP 

SIP 

Chip type 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

Wait states 

0 

0 

0.5 

0 

0.5 

Disk cache software 

□ 

□ 

□ 

□ 

■ 

Maximum 32-bit RAM 

SMB 

16MB 

16MB 

8MB 

16MB 

Maximum RAM on motherboard 

SMB 

N/A 

8MB 

N/A 

16MB 

Interleaved memory 

■ 

■ 

■ 

□ 

■ 

Shadow RAM 

■ 

■ 

■ 

■ 

■ 

Shadowing can be turned off 

■ 

■ (video only) 

■ 

■ 

■ 

EMS drivers induded 

■ 

■ 

O 

□ 

□ 

PROCESSOR RAM CACHE 

Maximum cache size 

64K 

64K 

N/A 

64K 

N/A 

Installed cache size 

32K 

64K 

N/A 

64K 

N/A 

Cache memory speed (nanoseconds) 

35 

25 

N/A 

25 

N/A 

Cache controller 

Atronics 

Discrete logic 

N/A 

Motorola 

N/A 

DISK CONTROLLER 

Disk controller manufacturer 

Seagate 

DTC 

CDC 

Western Digital 

Adaptec 

Controller type 

SCSI 

ESDI 

ESDI 

ST-506 

ESDI 

Number of drives handled by 
controller 

7 

4 

4 

4 

4 

Empty drive bays 

None 

None 

None 

None 

1 half-height 

DISPLAY 

Display type 

Gas plasma 

Gas plasma 

Gas plasma 

Gas plasma 

Gas plasma 

Maximum resolution (pixels) 

640 X 400 

640 X 400 

640 x 400 

640 x 400 

640 x 460 

Video modes supported 

EGA. CGA. HGA 

EGA, CGA, MDA 

EGA. CGA. MDA 

Double-scan CGA 

VGA. EGA. CGA. 





HGA 

HGA. MDA 

Viewable area (W x H. inches) 

8.4 X 5.4 

8.25 X 5.25 

8.25 X 5.25 

8.4 X 5.4 

7.75x5.75 

Readability 

Very good 

Very good 

Very good 

Very good 

Very good 

KEYBOARD 

Number of keys 

86 

102 

102 

96 

86 

Cable length (inches) 

16 

24 

24 

16 

18 

Detachable keyboard 

■ 

■ 

■ 

■ 

■ 

Plug for external keyboard 

■ 

■ 

■ 

■ 

■ 


□—Editor's Choice Yes No 

N/A— Not available: the product does not have this feature. 
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□ 


. 

McroUte 

aeeooL 

IBMP8/2 

Model P70 386 

TrwMtaTOM 

DdchPJLa 

386-25C 

Compaq 

Portable 386 



8/20 

8/20 

8/20 

8/25 

6/8/20 


AMI BIOS. Ver- 
sion 386 OAMI 
3601 (March 1989) 

IBM BIOS. 

1989 Ven^ 

Toshiba /Award 
BIOS. Version 1.2 
(October 1968) 

QuadtelBIOS, 
Version 3.03 
(August 1989) 

Compaq BIOS. 
Version K.3 
(November 1966) 


AMI 

IBM 

Toshiba 

Monolithic 
(E)oich design) 

Compaq 


Chips and 
Technologies 

IBM 

Toshiba 

Chips and 
Technologies 

Compaq 


256Kb. 1Mb 

1Mb 

1Mb 

256Kb. 1Mb 

2S6Kb 

100 

85 

80 

80 

80 

DIP 

sir^ 

SIMM 

SIMM 

SIMM 

DRAM 

DRAM 

DRAM 

DRAM 

DRAM 

0 

0 

1 

0 

0 

□ 

■ 

■ 

■ 

■ 

16MB 

16MB 

SMB 

24MB 

10MB 

N/A 

8MB 

SMB 

SMB 

2MB 

□ 

Q 

□ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

N/A 

Q 

■ 

■ 

Q 

□ 

■ 

■ 

Q 

■ 


is no separate cache controller chip, as the 
cache circuitry is built onto the mother- 
board. With the cache enabled, there are 
essentially no memory wait states on cache 
hits. 

All user RAM is on a memory card in- 
stalled in the single 32-bit expansion slot. 
The memory chips are 80-ns. DRAMDIP- 
style chips. The standard memoiy card is 
capable of holding up to SMB RAM; an 
optional $150 daughteiboard can take an- 
other SMB, for a system maximum of 
16MB of 32-bit RAM. 

The Regal n uses both memory inter- 
leaving and RAM shadowing. You can 
choose whether to shadow video BIOS, 
but ROM BIOS shadowing is standard arxl 
can't be turned off. If you don’t shadow 
the video BIOS, you can use the top 2S6K 
of the first 1MB of RAM for extended 
metrtoty . Micro Express includes Quarter- 


64K 

64K 

25 

Discrete logic 

N/A 

N/A 

N/A 

N/A 

32K 

32K 

35 

Intel 82385 

32K 

32K 

35 

Chips and 
Ter^nologies 8231 

N/A 

N/A 

N/A 

N/A 

memory benchmark 

tests, though its hard 

disk and video test 






National Computer IBM 

Conner 

Toshiba 

Compaq 

scores were 

ST.506 

DBA 

Conner 

ST-506 

ST-506 


4 

1 

proprietary 

2 

4 

1 

unexceptional. '* 

1 one-third 

None 

None 

2haK-height 

1 half-height 



The Regal ll’s 
cache memory helped 
it score extremely 
well on our 
processor and 


Gas plasma 

Gas plasma 

Gas plasma 

Electroluminescent Gas plasma 

640 x 480 

640 x 480 

640 x 480 

640x400 

640 x 400 

VGA, EGA. CGA. 

VGA. EGA. CGA. 

VGA. EGA. CGA, 

Double-scan CGA 

EGA. CGA 

HGA. MDA 

MDA 

MCGA 

(VGA. $595) 


8.25 X 6.25 

8.4 X 6.3 

9 X 6.75 

7.7 X 4.8 

8.3 X 5.2 

Good 

Excellent 

Excellent 

Very flood 

Good 


103 

101 

91 

86 

92 

24 

18 

N/A 

11 

30 

■ 

■ 

a 

■ 

■ 

■ 

Q 

□ 

■ 

■ 


CXtNTINUES 


deck Office Systems’ QEMM-386 memo- 
ry management software for LIM/EMS 
4.0 compatibility. 

The attached keyboard, which can be 
unplugged attd replaced by any AT-com- 
patible keyboard, is a 102-key unit with 
two tows of six function keys each on the 
top-left side of the keyboard and a second 
set of cursor-control and page-positiorring 
keys on the upper-right side. The keyboard 
is responsive and pleasant to use, with a 
generous 24-inch cable. 

The EGA gas plasma screen is easy to 
look at, with high-contrast amber chap- 
ters against a black background. Although 
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■ REAL MUSCLE. ALL THE 
POWER AND SPEED ANY 
COMPANY NEEDS TO HAN- 
DLE COMPLEX APPLICA- 
TIONS AND GET 
THE WORK DONE, 

NOW AND IN THE 
FUTURE. THE 
POWERFUL 386 
SERIES OF COM- 
PUTERS FROM HYUNDAI. 
WITH MS-DOS 3.3, BASIC. 
OS/2 COMPATIBLE. 18- 
MONTH WARRANTY. 
24-HOUR “SERVICE-ON- 
SITE^OPTION. NATIONWIDE 
NETWORK OF DEALERS. 


1-800 

- 727 - 

6972 


SUPER-386c : 80386 
PROCESSOR, 8/20 MHz, 
1MB RAM INSTALLED EX- 
PANDABLE TO SMB, 64 KB 
ROM, SPACE FOR 
4 HALF-HEIGHT 
DISK DRIVES: 5.25" 
OR 3.5;' SIX EX- 
PANSION SLOTS. 
SUPER-386S : 
80386 SX PROCESSOR, 
8/16 MHz, 1MB RAM IN- 
STALLED EXPANDABLE TO 
8 MB, 64 KB ROM WITH 128 
KB OPTION. SPACE FOR 
3 DRIVES: 5.25" OR 3.5,' 
SIX EXPANSION SLOTS.! 


THE 20 MHz SUPER-386c FROM HYUNDAI. 








MS-DOS 4 t«|pimdtriditiwtaiM«ra»liC^ Oy2iiiiiKtMmttall6MCofp Cl98att(WiM<«KmaAmna AlnghBtmrMtf 


HYUNDAI 
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386-BASED PORTABLES: SUMMARY OF FEATURES 


(Pmdudi Mtd In aoandkig prion order) 




MteroTeleeis 



National Mtero 


EGA Qee Pleeme 

Micro Expreet 

Tangent 38605 

SyetamtOas 

PC Brand 386/25 


38S^ 

RegalN 

Portabto 

Ptaama 38605 

VGA Poilabla HI 

POWER 

Poimr aupphr (mni) 

220 

200 

200 

180 

180 

Battery 

Q 

a 

□ 

a 

Q 

Car battery adopter 

Optional ($189) 

□ 

Q 

a 

a 

I/O AND EXPANSION 

External (fepiays supported by 

CQA.HQA 

EQA.CQA 

EQA,CQA.HQA, 

Dauble.acan CQA, VGA, EGA, HGA, 

buMt'in video hardware 



MDA 

HGA 

MDA 

External display corrector 

DB-9 

DB-S 

DB-9. 2 

composite RCAs 

DB-9 

DB-15 

External floppy disk drive port 

Q 

■ 

■ 

□ 

□ 

Expansion slots 

Two 8-bit. 

Two 8-bit. 

Two8-blt 

One8^)lt, 

Three 8-bit 

four 16-bit. 

four 1 e-bit. 

four 16-bit, 

sixie-blL 

five16-bit 


one32.bit 

oneSZ^bit 

two3Z4)it 

one324)lt 


Slots free and accessible 

5 

1 

2 

5 

5 

Bus dock speeds (MHz) 

Software included: 

8 

8 

8. 8.3, 12.5 

8, 6.33 

6 

Disk-based 

Diagnostics 

OEMM-386 

None 

None 

Setup, 



memory manager. 



diagnostics. 



utilities 



utilities 

ROM-based 

Setup 

Setup. 

diagnostics 

None 

None 

Setup 

OPTIONS 

Supports 60387 

■ 

■ 

■ 

■ 

■ 

Supports Weitek 

■ 

□ 

■ 

□ 

■ 

Internal modem (bps) 

1.200 ($115) 

1.200 ($99). 

2,400 ($139), 

1,200 ($69), 

1,200 ($49), 



2.400 ($169) 

9.600 ($790). 

2.400 ($140) 

2.400 ($79). 




19.200 ($1,190) 


2,400 MNP ($130) 

Carrying case 

Standard 

Standard 

None 

Standard 

Cordura. $45 

Expansion chassis 

None 

None 

None 

None 

None 

OPTIONAL STORAGE 

Floppy disk drives 

Externd 1.2MB 

Externai 1 .2MB 

External 1.2MB 

None 

External 1 .2MB, 

1.44MB; internal 

1.2MB, 1.44M6 


Hard disk options (MB) 

20, 40, 80. 200 

40, 80. too. 200 

45. 67. 85. 138 

80 

40. 66. 71. 150 

OTHER 

Warranty 

13 months 

1 year; 4 months 
on-site 

1 year 

1 year 

5 years prorated 

30-day money-back guarantee 

■ 

■ 

■ 

■ 

■ 

Distributed through dealers or 
direct 

Direct 

Direct 

Both 

Direct 

Both 

FCC certification cleiss 

A (pending) 

B 

A 

B 

A 

Password security 

□ 

□ 


□ 

□ 


□ — Etftor's Choice ■— Yes Q— No 

N/A— Not available; the product does not have this feature. 
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□ 


Micro Lob* 

IBMP8/2 


Dolch PJLa 

Compaq 

386/20L 

Model P70 386 

ToehibeT5200 

386-25C 

Portable 386 


160 

85 

Information 

notavaHdble 

200 

145 

□ 

□ 

□ 

Optional ($399) 

Q 

Q 

□ 

□ 

Included with 
ofMional b^tery 

□ 


VGA.EQA,CGA, VGA 

VQA 

Double-scan CQA 

EGA,CGA 

HGA, MDA 
DB-9. DB-15 

DB-15 

DB-15 

DB-9 

DB-9 

□ 

■ 

■ 

□ 

□ 

One 8-bit. 

Or>e 16-bit 

One8-blt(or 

Six 16-bit. 

One proprietary 

three 16-bit. 

half-length, 

proprietary 16- 

two 32-bit 

modem, one 32-bit 

one 32-bit 

one 32-blt 

bit), one 16-bit 



5 

2 

2 

3 

2 

8 

10 

8. 10 

8. 12.5 

6. 8.20 

Utilities 

Diagnostics 

QEMM‘386 

None 

None 



memory manager, 
on-line help 



Setup 

IBM BASIC 

None 

None 

None 


■ 

■ 

■ 

■ 

■ 

□ 

□ 

□ 

■ 

■ 

2.400 ($125) 

2,400 ($449) 

2.400 ($399) 

2,400 MNP ($240) 

1.200 ($349), 
2,400 ($599) 

Standard 

Nylon, $180; 
leather. $350 

Nylon, $99; 
leather. $2^ 

Nylon, $95 

Nylon. $89; 
leather. $225 

None 

None 

Five 8-bit slots. 
$999 

Three 1 6-blt 
slots. $795 

Two 16-bit slots. 
$199 


None 

External 360K 

External 360K 

Internal 1.44MB 

Internal 360K, 





1.44MB 

40, 65.150 

60, 120 

100 

150 

110 


1 year 

1 year 

1 year 

1 year 

1 year 

■ 

□ 

□ 

■ 

Q 

Both 

Dealers 

Dealers 

Both 

Dealers 

B (pending) 

B 

B 

A 

B 

□ 

Q 

□ 

□ 

□ 





Mapinfo software can find, display and analyze your data 
geographically. See your prospecb. customers, facilities 
—anything in your database. Rnd addresses by street. 
ZIP o}de. dty. etc. (We can even supply the maps.) 


Any point or region on the map can have a compiete 
record of data behind it See your acfua/dBASE data in a 
window to view. edit, and print. Draw your own 
boundaries. Add titles and legends for high quality 
presentations. 


Perform analyses on your data to sum. average, or count 
your database records by location. Color sales territories 
by volume of orders, ZIP codes by numbers of leads, 
countries by your demographic data. 

From tlreet-lenl to worldwMo, Mapinfo 
can marpa your databasas wWi maps. Play 
visual “what K” with your data. Sas 
pattams, frauds, and oppoitunitlas you 
navsr knaw axMad. If yuu naad to map 
your data, Mapinfo can do It for as littia as 
$ 750 . 

Mapinfo now includes a map of the world and the U.S. 
with all ZIP code locations. Runs on IBM PCs or com- 
patibles with 640K memory, a hard disk drive, and 
graphics, and comes network-ready. 

MapMsl'Com. 


ENDS 
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Cbmpfiw 7ta Tbt WorU 
loots At /OAMTBSlfOO'P 

200 Broadway, Troy NY 12180 
To order, call 1-518-274-8673 
or 1-800-FASTMAP Toll free. 
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brightness and contrast controls are small, 
many of the transportables provide the user 
with just one control knob. The Regal II's 
controls are slide levers located on the 
lower-right side of the screen. Another 
good feature is the ability to turn the screen 
off with the system still on, using a sepa- 
rate display-power switch on the back of 
the case. 

Beyond the 32-bit memory slot, addi- 
tional accessible slots include one 8-bit slot 
and three 16-bit slots, although only one 
16-bit slot was free in our tested configura- 
tion. Three more 16-bit slots are blocked 
by the 200- watt power supply. 

In addition to the standi parallel, 25- 
pin serial, and IS-pin game ports, there is a 
9-pin video port for an external EGA<om- 
patible monitor. There's also a port on the 
back of the computer for an external 5.25- 
inch 1 .2MB floppy disk drive, a $149 op- 
tion. Other important options include an 
80387-25 math coprocessor ($490) and a 
2,400-bit-per-second Hayes-compatible 
internal modem ($169). 

Micro Express sells its computers only 
through mail order. All units come with a 
one-year parts-and-labor warranty and on- 
site service for the first four months of 
ownership. If warranty service requires 
shipping to Micro Express's California fa- 
cility, the company pays for ground ship- 
ping both ways, though you may be tempt- 
ed to pay extra for air shipping. There's 
also a 3()-day money-back guarantee. Toll- 
free support calls are available but limited 
to 9:30 to 6:30 Pacific Time. 

The Micro Express Regal II is a compe- 
tent machine at an attractive price. TUs 
25-MHz computer uses standard compo- 


nents in a typical lunchbox design. While 
the Regal 11 isn't the fastest machine over- 
all, it comes close, and its standard memo- 
ry caching and memory interleaving 
enhance processor and memory perfor- 
mance. Features, price, performance, and 
service and support policies all score well 
in the Micro Express formula. 


MICRO TELESIS INC. 

Micro Telesis 
EGA Gas Plasma 
386-c 

by M.DavM stone 

The label on the lunchbox says Portable 
PC III. But don't let that fool you. This is 
the EGA Gas Plasma 386-c, and the com- 
pany is Micro Telesis Inc. Portable PC III 
is the logo that comes on the OEM'd case, 
and Micro Telesis just didn't bother re- 
placing it. 

The price for the Micro Telesis portable 
in PC Magazine's standard configuration 
makes it the least expensive product of this 
line-up. With 2MB RAM, a 40MB Sea- 
gate hard disk, a 1 .2MB or 1 .44MB floppy 
disk drive, and an EGA gas plasma screen, 
it costs $2,949. The system provided for 
review had only 1MB RAM, but it includ- 
ed the EGA display and an 80MB Seagate 
hard disk and controller for $3,399. 

Perhaps the most important factors on a 
portable are the keyboard and screen. The 
EGA Gas Plasma 386< is less than ideal in 
both areas. 


The keyboard feel is good, with an au- 
dible click and clear kinesthetic feedback. 
The layout is based on the original AT key- 
board, except that the function keys — 
twelve of them — are across the top. Unfor- 
tunately, the fact that the original AT lay- 
out is used means that the keys are in dif- 
ferent positions than on the 101-key 
Enhanckl-style keyboard. As partial com- 
pensation, you can plug in any standard 
AT keyboaM. The EGA screen measures 
8.4 by 5.4 inches, but even with the bright- 
ness up full, it is neither as bright nor as 
well contrasted as I'd like; it's simply hard 
to read. 

The physical design is standard lunch- 
box luggable. The screen defines the front 
of the unit. A nice touch is the power-on 
light in the upper-right comer of the screen 
frame and the disk access light next to it. 
Another apt touch is the reset switch below 
the display, flush against the frame, and 
clearly labeled Reset in raised letters. 

For transport, tbe keyboard serves as a 
front cover over the screen . Add the handle 
on top and you have a well-appointed 
lunchbox. At a weight of 23.6 pounds and 
asizeof9.1 by 16.1 by 8.2 inches (HWD), 
“luggable" is definitely the right descrip- 
tion. 

To use the system, you slide two latch- 
es to release the keyboard and detach it 
from the computer. Additional setup can 
be as simple as plugging in the power cord. 
A sliding door on the left side lets you get 
at connectors on up to four boards. On the 
back, you'll find a parallel port and 25-pin 
serial port. 

INSIDE THE LUNCHBOX 

To get inside the box, you remove six 
screws, then detach the ribbon cables go- 
ing from tbe serial/parallel board to the 
connectors on the back cover. Getting to 


FACT FILE 


Micro Telesit EGA Gas Plasma 366^ 

Micro 1^sis Inc., 1 260 Logan A2, Costa 
Mesa. CA 92626: (714) 557-2003. 

Ust Price: With 1 MB RAM. 40MB hard disk, 
one 1 .2MB 5.25-ir)ch or one 1 .44MB 3.5*inch 
floppy disk drive, CGA gas plasma display. 
DOS 3.3. $2,699: with 2MB RAM, EGA display. 
$2,949: with 1 MB RAM. BOMB hard disk. 
$3,399. 

In Short: The Micro l^sis EGA Gas Plasma 
386-c is a 20*MHz lunchboot luggable in a 
reasor^ably low-priced package. The EGA 
screen is acceptable but not as bnght as it 
might be. 
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Resolution, color and speed that's hard to lick. 

II Great news for those who stuck it out. 

The ultimate VGA 1024” card is now available from the leader 

in video graphics. 

The new Paradise VGA 1024 card gives you a wide range of resolu- 
tion and color options. Like 1024 x 768 with 16* 4 and 2 on-screen 
colors. Or 800 x 600 with 16 colors. Or 640 x 480" and 600 x 400 
in 256 glorious colors. 

You also gel your choice of 256K or 512K of mem- 
ory. You can even upgrade from 2$6K to 512K later on 

100% hardware and software compatibility is 
guaranteed and ills downward compatible with all 
pre-VGA standards. 

It also performs beautifully on interlaced moni- 
tors. And it does it all at spee^ up to 200% Easter 
than the IBM* VGA display adapter. 

‘RUofaMMtytcqMcd 


Plus a presentation graphics program to boot. 

To celebrate the introduction of our VGA 1024 card, we re throwing 
in an exclusive new presentation graphics and image-editing program. 

A program like this could cost hundreds of dollars, but it’s yours with 
our compliments while supplies last. 

Tempra™ by Madiemaiica, Inc., allows you to create demos, draw, 
paint, change colors, add text, highhght, move images and more. 

You can create intricate black & white and color 
overheads instantly. Color slides in minutes. 

So insist on the ultimate. Take advantage of our VGA 
1024/Tempra offer Call Paradise for complete infor- 
mation at 1-800-356-5787 or 415-960-33^. Or visit 
your friendly Paradise dealer to hear all about it in 

PARADISE. 

Western Digital Imaging 

800 E. MkUkfidd, Mountain View, CA 94M 
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Write-Once Optical 
Isn’t On The Way Out. 



It’s On The Way Up. 


Even in the face of erasable optical’s 
popularity, write-once technology at Storage 
Dimensions is on the way up, not out. In pei^ 
formance, capacity and flexibility. In DOS, 
Macintosh* and Novell* environments. 

Thke our new LaserStor” Write-Once 
LS9(X). In benchmark after benchmark, it 
has consistently demonstrated superior 
performance, ^id at nearly one gigabyte per 
cartridge, its big capacity is just right for 
write-once tasks. Archival, document and 
image storage. Database distribution. Audit 
trails. And microform replacement. 

And here’s the inside stoiy. Our new 



half-high, 786-megabyte write-once solution 
is designed to mount easily 
inside 286/386 micros. The 
LS800H boasts increased 
performance and full compat- 
ibility with our other industry- 
leading LS800 products. 

One company is upping your optical 
options across the board. With high perfor- 
mance LaserStor Erasable Optical— and now 
with high performance write-once optical. 
For more information, call 408/879-0300. 

Or write once to Storage Dimensions, 2145 
Hamilton Avenue, San Jose. CA 95125. 


LS800H Hair High. 
With Host Adaptor. 


M STORAGE DIMENSIONS 


iMsSu-aatradnnartiafSuncFDliKMtam OIBWSungrDmtrnMons 
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the Atronics International motherboard is 
something of a chore, since it is three- 
quarters covered by the disk drives and 
power supply. The motherboard sports six 
16-bit slots, two 8-bit slots, and a special 
cache-board slot. Three of the standard 
slots — including the two 8-bit slots — are 
covered by the power supply, so you 
should still have room for three half-length 


The Micro Telesis 
keyboard’s layout is 
based on the original 
AT, which means that 
the keys are in 
different positions 
than on the 101 -key 
Enhanced layout. 


boards and two full-length boards. 

The tested system had three slots filled 
with an 8-bit Prisma EGA MAX 860 video 
card, a Seagate disk controller card, and a 
serial/parallel card. Alas, the Prisma card 
is two cards thick, and it nearly covers a 
second slot. You can still shoehorn in a 
board, but it's guaranteed to touch. Micro 
Telesis will supply an insulating separator 
if you need to use the slot. 


Also on the motherboard is the Chips 
and Technologies chip for hard and floppy 
disk drives. The cache board , which is best 
thought of as an extension of the mother- 
board, has 32K of 35-nanosecond cache as 
tested, though it can be upgraded to 64K 
for $100. Except for cache memory, the 
system uses SIMMs exclusively. With I- 
megabit SIMMs, you can have up to 8MB 
on the board. You can also have up to 
8MB more of 16-bit RAM if you add an 
appropriate memory board. 

The SIMM sockets alternate with the 
card slots, so you have to remove the pow- 
er supply to get at three of them. In addi- 
tion, you have to remove the disk drive to 
get at the DIP switches under the drive. 
Also under the disk drives is the coproces- 
sor socket for an 80387 or Weitek 3167. 
There’s even a socket for an 80287 math 
chip, though it’s hard to imagine why you 
would want to use one (and the manufac- 
turer recommends against it). 

The EGA Gas Plasma 386-c’s perfor- 
mance on our benchmark tests was ade- 
quate. Results on the disk and video tests 
were decidedly worse than average; these 
were balanced by the processor and mem- 
ory scores, revealing the system as solidly 
in the midrange among all systems, and 
one of the best among the 20-MHz ma- 
chines we reviewed. 

Ultimately, the Micro Telesis EGA Gas 
Plasma 386-c leaves the same overall im- 
pression as its benchmark test scores: ade- 
quate. It’s a credible system with nothing 
terribly right or wrong about it. If you find 
the combination of features and price inter- 
esting. then by all means take a look, but 
look elsewhere as well. 


NA'nONAL MICRO SYSTEMS INC. 

National Micro 
Systems 

Gas Plasma 386-25 

by M. David Stone 

If you look at the National Micro Systems 
Gas Plasma 386-25 right after looking at 
the similarly-named model from Micro 
Telesis, Yogi Berra’s famous line about 
“d6jii vu all over again" will likely come 
to mind. Both lunchboxes sport the same 
Portable PC III logo; in fact, if you put the 
two systems next to each other, you can’t 
see any important difference. But the re- 
semblance is only skin deep. 

To begin with, this is a 25-MHz sys- 
tem, not 20-MHz; as you’d expect, it costs 
more. Its base price is $3,499 and includes 
IMB RAM, a Seagate 24-millisecond 
40MB hard disk, a 1. 2MB floppy disk 
drive, a serial and a parallel port, a 
CG A/Hercules display, and 64K cache 
memory. PC Magazine's standard config- 
uration needs only 1 MB RAM and DOS 
added, for a total price of $3,749. As test- 
ed, the system included 4MB RAM, a 
CDC 80MB hard disk, an 80387-25, and a 
price tag of $5 ,048. 

The display on the Gas Plasma 386-25 
is one of the strongest features of the sys- 
tem. Unlike some other gas plasma 
screens (specifically the screen on the Mi- 
cro Telesis system), this one — which is 
only CGA — is eminently readable, with 
grxxl brightness and contrast. According 
to a National Micro Systems representa- 
tive, the screen is part of the OEM’d case, 
but there are different screens for CGA and 


FACT FILE 


National Micro Syatams Gas Plasma 386-2S 
National Micro Systems Inc., 2833 Peterson 
PI.. Norcross. GA 30071 ; (404)446-0520. 

List Price: With 1 MB RAM. 40MB hard disk, 
one 1 .2M6 5.2S-inch floppy disk drive. CGA gas 
plasma display. $3,499: with 2M6 RAM. DOS 
3.3. GW BASIC. $3,749: with 4MB RAM. BOMB 
hard disk. 80387-25 coprocessor. $5,046 
In Short: This system offers a highly readable 
CGA gas plasma display. 25-MHz 366 
performance, and a lunchbox luggable design 
The keyboard has a good feel, thou^ the layout 
may be confusing if you're used to the 
Enhar)ced keyboard- Graphics software users, 
look elsewhere. 
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EGA versions. National Micro Systems 
doesn't sell the EGA version. 

The Gas Plasma 386-25 keyboard is 
identical to the one that comes with the Mi- 
cro Telesis system, with the same audible 
click and solid kinesthetic feedback. Since 
they both use the same cases, the basic 
physical design is also identical, with the 
screen defining the front of the same 9. 1- 
by 16. 1- by 8.2-inch case. One minor dif- 
ference is that the National Micro Systems 
computer is about half a pound lighter — 23 
pounds on PC Labs' digital scale. 


One of the Gas Plasma 
386-25’s strengths is 
its eminently readable 
display. 


Other physical details also match. In 
particular, getting to the motherboard is 
something of a chore, since it is three- 
fourths hidden by the disk drives and pow- 
er supply. But once you get that far you'll 
find an entirely different motherboard. 

The Gas Plasma 386-25 is built around 
an AMI motherboard. The board offers 
eight slots: one 8-bit, six 16-bit, and one 
32-bit, but three slots are covered by the 
power supply. As a result, only five are 
available: three 16-bit slots, one 8-bit, and 
one 32-bit, providing room for two half- 
length and three full-length boards. 

One of the “available” full-length slots 


is actually used by a dedicated 32-bit mem- 
ory board. All RAM is on the board, using 
80-nanosecond DIP-type DRAMs. Fully 
populated, the board will hold SMB. The 
only memory on the motherboard is 
cache — 64K of 25-ns. cache in the tested 
unit. Also on the motherboard is the Chips 
and Technologies chip set, the AMI BIOS, 
and an 80387. 

According to a National Micro Systems 
representative, the Orchid video card in 
the unit is available only with the Portable 
PC III case and therefore has no model 
name. It supports CGA and Hercules. The 
card has a DB-9 connector on the back for 
an external monitor. 

In addition to the video card, memory 
board, and parallel/serial card, the system 
included a Western Digital disk controller 
with an ST-506-compatable interface. 
The boards fill four of the five available 
slots, leaving room for a half-length card — 
most likely a modem or network card, if 
you can fit it among all the cables. 

Performance on our benchmark tests 
varied from better than average (for pro- 
cessor and memory tests) to far worse than 
average (for the video tests). Disk per- 
formance was particularly uneven. For 
real-world applications, the Gas Plasma 
386-25 is generally good enough. 

Alas, "good enough” is small praise 
for a computer that can cost more than 
$5,(X)0. If you must have a 386 luggable 
and you insist on a highly readable text 
screen, the National Micro Systems Gas 
Plasma 386-25 is certainly worth your at- 
tention. If you use graphics software, it's 
not. This is not a machine to get excited 
about or to recommend unreservedly. 


PAN UNITED CORP. 

Micro Labs 386/20 L 

by Bruce Brown 

Flimsiness is the last thing you want in a 
high-powered portable. Unlike some of its 
competitors, the Micro Labs 386/20 L is 
solidly built. Like the other Micro Labs 
machines we've reviewed in the past, the 
two-tone gray 386/20 L puts an emphasis 
on standard component parts at good 
prices. 

The base-system 386/20 L costs $3,6% 
and includes 1MB of RAM, a 20MB 40- 
millisecond Seagate ST- 1 25 hard disk, a 
1 .44MB floppy disk drive, a gas plasma 
VGA display, one serial and one parallel 
port, various utility programs, and a nylon 
carrying case. In our standard configura- 
tion with 2MB of RAM, a 40MB hard 
disk, and DOS 3.3, the system price rises 
to $4,039. 

The lunchbox-style 386/20 L has an 
FCC Class A rating with Class B rating 
pending. It measures 9.9 by 16.1 by 9 
inches (HWD) and weighs 22.8 pounds. 
Its test scores were average for a 20-MHz 


FACT FILE 


Micro Labs 396/20 L 

Pan United Corp,. 1967 Route 27. #12. Edison. 
NJ 0661 7: (600) 433-3006. (201 ) 985-8009. 
Ust Price: Wilh 1 MB RAM. 20MB hard disk, 
one 1 .44M6 S.S-inch floppy disk drive. VGA gas 
plasma display, utility software. $3,696; with 
43MB hard disk, $3,846: with 2MB RAM. 40MB 
hard disk, DOS 3.3, $4,039. 

In Short: Pan United's Miao Labs 366/20 L is a 
20-MHz computer with a comfortable keyboard, 
a starnlard VGA gas plasma display, and a 64K 
memory cache. This machine has the nght 
compor>ents at a reasorrable price. 
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transportable with memory caching. Its 
processor can be slowed to 8 MHz, while 
the expansion bus runs at a fixed 8 MHz. 
An AMI motherboard and BIOS are in- 
stalled, with the Chips and Technologies 
386 chip set. Both setup and system diag- 
nostics are in ROM. 

MEMORY ON A CARD 

The motherboard has all user memory on a 
proprietary memory card, with 64K of 25- 
nanosecond cache memory on the system 
board. The 386/20 L doesn't use memory 
interleaving or RAM shadowing, relying 
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HOB(m BEATS THE EXPERT 


TaxCut"' is the OMIY 
bpert System for 
Managing Your Taxes"" 

I^Cut’s Expert System"* puts an 
expert at your side. Unlike any other 
tax preparation program, TaxCut 
uses artificial intelligence to let you 
interact with tax lawyer Dan Caine 
and his team of tax experts while you 
prepare your return. Tap their legal 
minds as you Hll in forms and 
schedules on>screen. Or let them 
guide you step’by-step through a 
sophisticated interview designed to 
And the best tax strategy for your 
unique situation. 

You*ll discover that TaxCut is 
flexible. It gives you the freedom to 
work in your own style and at your 
own speed. 

Mort Exdinhn Ftahms 

► “Auditor” flags entries which might 
trigger an IRS audit and recommends 
solutions 

► Context-sensitive (hypertext) 
on-line HELP 

► Help in English — not IRS jargon 

► Smart “Jump” key toggles between a 
supporting schedule and the relevant 
10^ line instantly 

^ Pull-down menus 

► Auto "Recalc” of the form you’re 
viewing with every entry 

^ Prepare multiple returns without 
exiting the program 

^ More forms and schedules: 

10 businesses, 20 partnerships, and 
up to 120 depreciable assets 

Extras 

► “What If?” lets you compare up to 
30 scenarios 

► Instant Tax Summary Window lets 
you see where you stand anytime 

^ Imports from Lotus 1-2-3 

^ Pop-up calculator & memo pad 

► Self-totaling scratch pads let you list 
and catalog deductions 

► “Checklist” helps find deductions 
you might have missed 

► “Shortcut” keys for quickest 
navigation 





■ 


Prcparr an IR.S-appn»vpd, 
rxprri qualtlv lax mum 
>«iurxpJf 


NEW K)R I9H9 TAXES 

• Fraiurinx lax 
nan(A\k t)AN)C.ainc 

• Fonn% or inirnie»* 
appnMch in onr proKrani 

• Quick rclund wiih 
p|pcin>ni< fitinK uplion 

• (^implcip — n« IRS or 
pre-prinlrd fnmM ncrdcH 

• (.{Mn)>aliblr with 
Andrew lobias' 

ManaicinK Your Monc^* 

• S9 formx and »che«Iulc» 

• Support mmi prinim — 
1a>rr or d<it malrix 


M2K1BM* K 
ot tompalililr, WVt'iluinn 
mniiiior. 2 <lok 
oi hard dmr. 
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Ral9d#lbf 
Bmkmsihm 
two yoan in o row: 

“Sets a new standard of performance. 

The top choice . . . If you've been i 
for artificial intelligence technology to yield 
benefits close to home, get a copy." 

''Terrific, simple and smooth." PC World 

"Using the program is like climbing behind the 
wheel of a new car in the shoxvroom and 
knoufing it's for you. It just feels right. ” 

Philadelphia Irupstrer 

Sthedulos and Eonm 

SchtduUs A. B, C, D, D-1, E. F, ft, SE, K-I, 
and I. Fomu 1040, 2106, 2119, 2210, 2441, 
3468, 3800, 3903, 4137, 4255, 4562, 4684, 
4797, 4868, 4952, 4972, 5329, 6251, 6252, 
8453, 8582, 8606, 8615, 8808, 8814, 
1040-ES, VI-2, and 1040A. 


Want Tha Export? 

$M rar rfMhr ar col fof-ftM la wdtr 

1.800-962-5583 

ar rafara ffca caapaa Maw. 


ICSf Please send me TaxCut ’89 for $79.95 
complete with a 30-day money back 
guarantee when I order direct from 
MECA. Shipping and handling are FREE. 


C 


GUARANTEED 
Accurate Catculatiora 
or MECA pays the penalty. 


) 


mecfl 

C 1989 MECA Ventures. Inc. 
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Ztp 


DayPhone 

□ MC/. Q Visa/2i Q Amex/Ji Exp.. 


Si^noftirr KtjCodf 

I use Q 5.25"a, or Q 3.5"i< disks. 

Checks made paj'able to: 

MECA • TaxCut *89 • PMSI Stotion 

P.O. Box 13267 • Bridgeport, CT 06673*5267 


COVER STORY 

386-BASED PORTABLES 



instead on memory caching for a perfor- 
mance edge. The single, dedicated 32-bit 
expansion slot, which mns at full system 
clock speed, handles all system memory. 
If you want more than 2MB of RAM, 
however, you must purchase the optional 
memory board, which uses 1 -megabit 
chips and can hold up to SMB of 32-bit 
RAM by itself, and up to I6MB with a 
daughterboard. Memory upgrades cost 
$175 per megabyte of 100-ns. 256-kilobit 
chips. The optional memory board costs 
$125, and the daughterboard costs $95. 

The system case has rxxrm for two 5 . 25- 
inch half-height drives and one 3.5-inch 
drive, each of which can hold storage de- 
vices with removable media. The test unit 
came with an NCL MFM flqjpy/hard disk 
controller. 

The expansion slots include the 32-bit 
memory slot, three 16-bit slots, and one 8- 
bit slot. One 16-bit slot was empty in the 
test machine. There is no external floppy 
disk drive port and no provision for an ex- 
ternal expansion chassis. 

The 386/20 L keyboard has excellent 
feel and a comfortable flat area in the front 
that could serve as a palm rest. The non- 
standard layout provides 103 keys, with 
two rows of six function keys on the upper- 
left and a second cursor-control set on the 
upper-right side. The keyboard plugs into 
the left side of the case with a 24-inch ca- 
ble, and it is replaceable with a standard 
AT keyboard. 

The standard 16-bit VGA 16-gray- 
scale gas plasma screen has an orange-on- 
black appearance and is fme to work with, 
though I didn’t think it was on a par with 
some of the other gas plasma displays. 
There’s a control for brightness but none 


for contrast, leaving the differentiation be- 
tween foreground and background unex- 
ceptional and unchangeable. Maximum 
screen resolution is 640 by 480 pixels and 
the system supports VGA, EGA, CGA, 
HGA, and MDA modes, both internally 
and externally. 

About half of Pan United’s sales are 
through dealers, and the rest are mail- 
order. The standard warranty covers parts 
and labor for one year, with mirror ship- 
ping for machines repaired under warran- 
ty. Also included is a 30-day money-back 
guarantee and a toll-free support line. 

The Pan United machine is a competent 
luggable computer. Everything performs 
up to expectations, except perhaps the dis- 
play. This machine is not priced as aggres- 
sively as Pan United’s desktop models 
tend to be, although certainly the 386/20 L 
is less expensive than big-name computers 
and roughly in line with sirrtilarly equipped 
mail-order machines. If the display is good 
enough for your needs and you need the 
room for an extra drive, the Micro Labs 
386/20 L could be your 386-to-go. 


PC BRAND INC. 

PC Brand 386/25 
VGA Portable III 

by Bruce Brown 

PC Brand wants to build a computer espe- 
cially for you. While the company sells 
preconTtgured computers, its strength is 
custom configurations, including a variety 
of BIOS and motherboard combinations. 
“PC Brand 386/25 VGA Portable IB” is 


the full rraxiel designation for this comput- 
er, more than twice a mouthful. At 25.24 
pounds, this FCC Class A-iated machine 
is one of the heaviest units in the test con- 
figuration. You won’t find yourself run- 
ning between air terminals with this 9.75- 
by 16.2- by 8.25-inch lunchbox. 

The base configuration costs $3,225 
with 1MB of RAM, a 40MB 25-millisec- 
ond hard disk, a 1 .44MB or 1 .2MB floppy 
disk drive, a CGA-, HGA-, and MDA- 
compatible LCD, one serial and one paral- 
lel port, utilities, setup, and diagnostic 
software. Assembled with 2MB of RAM, 
the same 40MB hard disk, a VGA gas 
plasma display, and DOS 4.01 , the price 
rises to $4,000! 

The VGA Portable III scored respect- 
ably on the PC Labs benchmark tests, with 
faster times than most on the disk tests due 
to its Adaptec caching drive controller. 
The unit’s video scores were the best of the 
group, helped by PC Brand’s 16-bit Tri- 
dent VGA card. 

The VGA Portable III is extremely 
flexible: the 25-MHz 80386 processor can 
run at 8 and 16 MHz: the expansion bus 
operates at 4, 8, 12.5, 16, or 25 MHz. The 



PC Brand 386/25 VGA Portable III 
PC Brand Inc.. 954 W. Washington. Chicago, IL 
60607; (800) PC BRAND. (312) 226-3500. 

List Price: With 1 MB RAM. 40MB hard disk, 
one 1 -2MB 5.25>inch or 1 .44MB 3.5-inch floppy 
disk drive. CGA liquid crystal display, utilities. 
S3.225; with 2MB RAM. VGA gas plasma 
display, DOS 4.01 . $4,000; with SMB RAM. 

1 50MB hard disk, 1 .2MB and 1 .44MB floppy 
disk drives, 60367-25 coprocessor. $7,000. 

In Short: The PC Brand 366/25 VGA Portable 
M IS a highly customizable 25'MHz machine 
with lots of expansion possbikties. High on the 
list of considerations is PC Brand's five-year 
prorated system warranty. The downside of this 
computer is its 25-pour>(te-plus weight: you 
really need determination to take it very far. 
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AMI BIOS setup functions are in ROM, 
and the Chips and Technologies 386 chip 
set senip program is on-disk. 

MANAGING MEMORY 

All memoiy is on the motheiboaid; there 
was 8MB in the tested unit, and 16MB is 
the maximum. PC Brand has chosen not to 
use memoiy caching in this computer. The 
company contends that cache controUeis 
generate too much heat for the transport- 
able form factor. 
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As machines go, computers are quite 
efficient. But we believe that the r^ key 
to success in business depends on how 
all that efficiency can make your business 
more successful. If you share that belief, 
you should meet with us. 

Our business is business. 



Business and professional computers, monitors, peripherals and accessories. 
If leadership comes from quality, performance, and value, 
we’ve been quiedy leading for a long time. 


PACKARD BELL 


America grew up listeriing to us. It still does. 


1-800-733-4422 
Corporate Headquarters: 

9425 Canoga Avenue, Chatsworth, CA 91311 1-818-773-4400 

Nmaffilutcdui.h any former Bell System a, tit,-. ORCIE 306 ON READER SERVICE CARD (1 
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Best Cache 
For 

Little Cash 


Even if your computer has a 
memory cache, disk caching 
can double or triple your 
system performance for only 
$79.95. Read what the editors 
of PC Magazine soy about 
Multisott’s products in the 
February 14, 1989 issue. 


[TU E D 1 T O R ’ S 
m C H O I C E 


• Super PC-Kwik 


Speed is the only reason to use a 
disk cache, hut speed isn’t the only 
criterion to u.u‘ in choosing one. 

The best cache program is the one 
that speeds up disk activity while 
occupying the least DOS memory 
and adapting to the special require- 
ments of your work and your 
computer. 

Super PC-Kwik is thefa.stest 
cache program available, and it’s 
also the one with the most useful 
and sensible options. You can 
squeeze it down to as little as 9K of 
RAM and still maintain a half- 
megabyte cache in expanded mem- 
ory. You can also benefit from its 
speed and intelligence if you keep 
the cache in conventional or 
e.xtended memory. 

When you combine it with the 
RAMdisk, print spooler, and other 
programs in Muliisoft’s PC-Kwik 
Power Pak. Super PC-Kwik makes 
better use of your memory than any 
other cache you can buy. 


Order Super PC-Kwik today and see 
what the industry's best disk cache 
con do for you, or get the most for 
your rrvaney with our 5-ln-1 Power Pak. 

Super PC-Kwik $79’5 
Power Pak $129^5 

30-cIoy money-bock guorontee 

Multisoft Corporation 

1 51 00 SW Ko(l Pkwy. Suite L 
Beaverton, OP 97006 
503-644-5644 

800 - 283-6858 


The PC Brand machine does utilize 
memory interleaving. With the minimum 
I MB of RAM installed the memory runs 
with one wait state, but with 2MB or more 
the effect is 0.5 wait states. Both ROM and 
video BIOS are shadowed in RAM, tying 
up the top 384K of the first I MB of user 
RAM. Fortunately, if you have only IMB 
of memory and don't care about the speed 
benefit of RAM shadowing, you can turn it 
off. 

The VGA Portable HI has more drive 
capacity than most portables, with space 
for two S. 23-inch half-height disk drives 
and one 3.5-inch drive. The test machine 
came with a 16-millisecond Miniscribe 
150MB ESDI haid disk and both a 1 .2MB 
and a 1 .44MB floppy disk drive, but you 
could replace one of the floppy drives with 
a second hard disk or perhaps a tape back- 
up device. 

Like many AC-powered lunchbox por- 
tables, the VGA Portable III machine uses 
a motherboard also used in desktop com- 
puters. As usual, the compactness of de- 
sign eliminates several of the mother- 
board’s open slots. Here, three expansion 
slots are blocked by the 1 80- watt power 
supply. Four 16-bit and one 8-bit slot are 
accessible, with two 16-bit slots free in the 
test configuration . 

The 86-key keyboard has twelve func- 
tion keys across the top but is otherwise 
similar to the original AT keyboard, and 
the feel is excellent. When you unhook it 
from the closed system you need to be 
careful, because there’s not much of a 
ridge for the keyboard to rest on and it falls 
easily. 

The very fast 16-shade gray-scale VGA 


gas plasma display has good contrast and 
resolution, with a brightness control but no 
lever for adjusting the contrast. One of PC 
Brand's major features is video flexibility. 
If you want to use a special VGA card for 
specific applications, a “feature connec- 
tor” on the top of the video card allows 
you to attach your own card for internal 
display resolution up to 640 by 480 pixels, 
or you can run an external monitor to the 
resolution limits of your chosen card and 
monitor. 

PC Brand supports many options as 
part of its customization policy. You can 
use either an 80387-25 or a Weitek math 
coprocessor chip, or both, by means of an 
optional adapter. A 1 ,200-bit-per-second 
Hayes-compatible modem costs $49, 
while 2,400 bps sets you back only $79. A 
Cordura carrying case is only $45. PC 
Brand sells a 40MB internal tape backup 
unit for $220 and a 150MB tape unit for 
$760. For the same $760 price you can buy 
an internal CD-ROM player as well. It’s 
not a bad grocery list. 

PC Brand’s service and support policies 
are particularly good, including a standard 
five-year prorated system warranty and a 
30-day money-back guarantee. For war- 
ranty service PC Brand pays ground ship- 
ping both ways. PC Brand currently sells 
80 percent of its computers directly; the 
test ate sold by dealers and value-added re- 
sellers. 

The PC Brand lutrchbox is heavy, but it 
packs a lot of power and admirable expan- 
dability. The warranty and return policies 
ate especially generous. And the bang-for- 
the-buck ratio is very high, with excellent 
high-powered performance. 
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For people who aren’t 
statistics experts. 


Lost PC statistics packages were 
designed for statistics experts. Which 
means to use them, you need to 
memorize obscure algorithms and 


2 and 3-D line and surface 
plots, bar and pie charts, 
and more. 

Modify data and assump- 
tions repeatedly, query data 

casting and model fitting. 



cryptic commands. That takes 
time. 

Only one PC statistics package 
is powerful, comprehensive and 
easy to use: STATGRAPHICS* 

(^mprehensive Statistics. 
STATGRAPraCS includes over 250 
statistical procedures. All the tools 
you need for complete statistical 
analysis: ANOVA, 
complete regression 
analysis, multivariate 
and nonparametric 
techniques, quality 
control and experi- 
mental design, explor- 
atory data analysis, 
extensive forecasting 
and time series 
analysis, and more. 

Integrated Statistical Graphics. 
Visualize your data instantly with 
presentation graphics completely 
integrated with your statistics — 3-D 
histograms, quality control charts. 


overlay graphs, or zoom in on any 
area for a closer look — without ever 
leaving the procedure or making 
permanent changes to your data. 

This unique interactive environ- 


STATGRAPHICS-The Best Overall Value! 


Product 

Cofimletely 

Mertu 

Driven 

Interactive 

Graphics 

Storage 

Required 

U.S. 

iSS 

STATGRAPHICS 

✓ 

✓ 

2 meg. 

$896 

Complete 

SPSS'“/PC+ 

No 

No 

10 meg. 

$2375* 

SAS«/PC 

No 

No 

20 m%. 

$2075* 


ment lets you test ideas more quickly, 
analyze data more thoroughly, and 
uncover hidden trends. 

Easy To Use. Enter data using 
STATGRAPHICS full-screen editor. 
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Or import it directly from Lotus', 
dBASE', ASCII, or DIF files. 
STATGRAPHICS, features online 
HELP and award-winning documen- 
tation including tutorial, examples, 
and sample data sets. And, STSC 
offers training, consulting, and 
support programs that have made 
STATGRAPHICS the choice of over 
20,000 satisfied clients worldwide. 

Order Now. For more details or 
to order, call: 

(800) 592-0050, ext. 200. 

In Maryland, (301) 984-5123. Outside 
the U.S., (301) 984-5412 for the name 
of the dealer nearest you. 

Ask about our money-back 
guarantee! 


STSC 

STSC, Inc. 
2115 East Jefferson Street 
Rockville, MD 2(^2 


STATGRAPHICS is a registered trademark of Statistical Graphics Corporation. Other trademarks are the property d their re^ 
"Price includes base system plus all modules rtecessary to fully emulate STATGRAPHICS. Chart based on data compiled as of v 


ctive owners. International prices may vary. 
>/89. 







Regal II 


Reviewers Agree . . . 

Lyte-Byte 3400 


Micro Lxpress 
Lets You Take Along The Best For Less 


H!gbi> ci f on iiapce 286 and 386 Regal 
POrtaUea win raves ... And doa*t 
ioiigel the indnstiys fastest 286 
laptop... the LyteByte 3400. 

KBcro E aqa tas conyu t er s consistently diow ly at 
cr near tte top (rf cornparative reviev^ And once 
you have one, it just keeps woridng. Beskles. we 
back it with the warranty in the business. Once 

you see oia hi^Hescriution plasma screens, you 
will never want to look at an LCD screen again 


Regal 286 

^999 


□ 80286 Processor running at 12 MHz 

□ 1 MB of RAM with Zero Wait State Operation 

□ Socket for 80287 Math Coprocessor 

□ 1.44 MB and 12 MB (External) Floppy Disk Drives 

□ 44 KC Fast Access l4rd Dek Drive 

□ >iward Bios with Bdlt-in Set-up 
Standard Features on All Regal Models- 

□ 640 X 400 Super h^vResotution Screen 

□ 80 characters x 25 lines 

□ Software Switch between Mono or Color Graphics 
and Mono, Color. EGA or Gas Plasma Screens 

□ Ports ior External Mono. Color or EGA Monitor 

□ Serial and Parallel Ports 

□ Real Time Clock/Calendar with CMOS RAM and 
Battery Back-up 

□ 12-function Detachable Keyboard 

□ Canying Case with ShouJdiCT Strap 


Regal II 

$2999 


□ 80386 Processor runnir^ at 20 MHz 

□ I MB oi RAM expandable to 8 MB 

□ 64K of Cache implemented with 35/40ns Static RAM 

□ New EGA Ccxn;»tible Gas Plasma Screen 

□ Socket for 803^ Math Coprocessor 

□ 1.44MBF1oppyDiskDrive(1.2MBExLDrTveopCion) 

□ 40 MB Fast Acxxss (28 ms) Hard Disk 

□ AMI Bios with Set-iq) and Diagnostics in ROM 

□ Plus All Standard Features for Regal 


LYTtmTtym 

*The Mofo Express Lyte^^te 3400 
is hands down faker than any 28&ba9ed 
portable computer ever seen" 
—MbWorkl August 28. 1989 
REGAL B: 

"Since we hold the Compaq Portable 
in regard, it*s hard not to lice 
the Micro Express Regal D as well. In fact, 
the Micro Expr^ outperformed the Compaq* 



□ Intel 80386SX Processor runniig at 16 MHz 

□ 1 MB of RAM with Zero State C^xration 

□ Socket for Intel 8(X)87SX Math CoPr^essor 

□ 1.44 MB Floppy Disk Drive (1.2 MB Ext Drive option) 

□ New EGA Ccmpatible Gas Plasma Screen 

□ 40 MB Fast Access Hard Disk Drive 

□ Phis Ail Standard Features for Regal 

Full IBM PC compatibility. Ejquoulon Slots. Fast Hard Disk Drives. 

Plug-in Keyboards. Excellent Support. Low Prices. HTiotMore Can You Ask? 


Lyte-Byte 3400 

$2795 


□ 

at 16 MHz 

□ 1 MB of RAM upgad- 
abletoSMB 

□ Zero Wait State Operation 

□ Socket for 80287 Math 

□ EGA/CGA/MDA Comp^ible Gas Plasma Screen 

□ Port for External Multisync Monitor 

□ 1.44 MBRoppybiskDiTve(12MBExL Drive opticm) 

□ 40 MB Hard Disk Drive (100 MB option) 

□ Two Serial and One Parallel Port 


Regal SX 

$2495 


CALLTOLUFREE; 


1-800-MICRO-21 


’" 852-1400 



MICRO EXPRESS 

1801 Came^ Santa Ana, CA 927116 
Tet 852-MOO Fax 862-1225 


Regri B md Regal 286 ae tradenato of 
Mkip Emilia ABothgtHodnamee 
menttorad are trademaita of ttiek 
m pe c Bwe oontpairies 


aublKt to dtan^ vrittuui notice. 
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BENCHMARK TESTS; 386-BASED PORTABLES 


Th« Dolch PJLC. 386-2SC emerges ss the 
fastest 386 transportable on our benchmark 
testa, with four first- and two second-place 
finishes, whUe the PC Brand 386/25 VGA 


Portable III has the quickest video performance 
among the 25-MHz machines. In the 20-MHz field, 
Toshiba’s T5200 edges past the Compaq Portable 
386 and the Micro Telesis EGA Gas Plasma 386-c. 


PROCESSOR AND MEMORY BENCHMARK TESTS 


80386 Instruction Mix Elapsed Time (seconds) 


The 80386 Instruction Mix 
ben^mark test times a series of 
tasks specific to the 80286 chip. 
Since this test shows how the CPU 
operates in the context of the bus, 
processor, system memory, and 
motherboard architecture, a faster 
time means better overall 
computer performartce. 


4.0 


WORST 



3.16 3.11 267 2.78 2.78 


2.54 2.6 2.32 2.32 


.BBS’ 


265 


Floating-Point Calculation Without Coprocessor 


Elapsed Time (seconds) 


The Roating-Point Calculation 
Without Coprocessor benchmark 
test sets up a floating-point 
emulation program in RAM and 
then exercises the processor and 
tests RAM access speedy during 
floating-point calculations. 


Conventional Memory 


The Conventional Memofy 
benchmark test measures the 
read/write speed of the first 640K 
of memory. Slower relative times 
can indicate the presence of 
memory wait states or memory 
chips rated at slower access 
speeds. 


DISK BENCHMARK TESTS 



ma 


0.63 0.66 0.49 0.41 0.41 


DOS File Access (Small Records) 


The DOS RIe Accass (Small 
Records) benchmark test times disk 
throughput as a result of mechanical - 

disk drive speed, hard disk controller 
function, arid bus speed. The test is 75.0 . 
performed without software disk 
caching. Fast times are advantageous 50.0 . 
for programs that work wtth many short 
segments of data. 2 S .0 . 


0.5 0.42 0.39 0.3 


Elapsed Time (seconds) 


WW- 


57.43 70.65 62.56 59.97 74.96 56.63 62.91 54.77 104.3 55.96 

' 
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The DOS File Access (Usrge Records) 
benchmark test times disk throughput as 
a result of mechanical disk dnve speed, 
hard disk oontroHer function, and bus 
speed. This lest minimizes the effect of 
small hardware caches on disk sub- 
system performance. It is performed 
without software disk caching. Fast 
times are advantageous when large files 
are loaded. 


BIOS Disk Seek Elapsed Time (milliseconds) 


D 




I I I I I I 


6.1S 6.64 13.39 72 10.65 4.83 4.9 17.2 11A9 4.78 


The BIOS Disk Seek benchmark test 
measures mechartical track-to-track disk 
drive access times. Fast times are 
helpful with programs such as 
databases, which often store and must 
later find data in many separate places 
on a drive. 



24.24 22.72 2329 24.44 3221 1824 16.66 20.18 19.9 172 




32 BIT ACCESSORIES! 


MicroWay is your best source for the software 
and hardware you need to get true 32 bit perfor 
mance from your 386 Our NDP C compiler 
takes the original C concept of writing lower level 
code with a higher level language to the limit We 
provide an inline assembly language interface 
that lots the programmer specify the exact 
register used to hold a variable This feature 
makes it possible to use ports or perform inter 
rupts or block moves inline, instead of through 
calls The use of register aliased variables to 
control hardware reduces the sizeof critical code 
sequences by a factor of 3 to 10 and keeps the 
386's pipelines full by eliminating costly calls If 
you are interfaang DOS or the ROM BIOS 
writing graphics routines, an operating system 


Kernel . a device driver, or an embedded applica 
tion. you owe it to yourself to try NDP C-386 
NDP C IS also the language of choice if you 
are combining C with FORTRAN or Pascal are 
planning to use any one of four coprocessors 
that run with the 80386. or require the best 
globally optimized code attainable MicroWay s 
C FORTRAN and Pascal compilers come with 
a 70 function device-independent graphics 
library that automatically supports 
Monochrome Hercules CGA. EGA, and VGA 
adapters and makes it easy to interface 
memory rnapped peripherals such as digitizers 
or serial di.'vices Finally, our C is not only one 
of the easiest to use but Supports two dialects 
ANSI df'd UN'X Ithaca Software reports “We 
ported HOOPS with over 100,000 lines, without 
a hitch m less than a day' NDP C-366 was the 
fastest 386 compiler we used It also offers the 
enormous advantage of Weitek support " 


Weltek-Based Coprocessor Boards 


mWl167”*and mW3167”^ coprocessor 
boards are built at MicroWay using Weitek 
components Each includes an 80387 socket 


mWl167-16 $695 

mWl 167-20 $695 

mWl 167 Micro Channel-16/20 . from $995 
mW3167 Micro Channel-25/33 from $1795 
3167-20 $995 

3167-25 $1295 

3167-33 $1695 

mW3167/60387 Board $200 


Numeric Coprocessors 


NEW! Cyrix 63D87FasMalh"* — Fastest 80 
bit Intel compatible processor on the market 
Performs transcendentals up to 3 times faster 


than the 80387 20 M 
8087 $84 

80287-8 $195 

80367-16 $330 

80307-20 $375 

60C287A $280 

207Turbo-2O”-Runs 
20 MHz regardless of r 


$745 25 MHz $925 
8067-2 $120 

80287-10 $220 

80387-16SX $310 

80387-25 $460 

80387-33 $550 

Intel CMOS 80287 at 
n CPU speed $450 


Microway 

\ 

P.O. BOX 79, Research Park 
Kingston MA 02364 

508-746-7341 


World Leaderin PC Numerics j 


386 Compilers and Tools 


NDP C** IS a MicroWay port of the UNIX C++ 
preprocessor version 1 2 It runs in protected 
mode on DOS. UNIX or XENIX, and is ideal for 
writing numerics and graphics applications 
The product comes with an example of how to 
support complex numbers in C ++ $495 

NDP Fortran-386™. NDP C-386™, and NDP 
Pascal-386™ compilers generate globally op- 
timized, mainframe quality code that runs on 
the 386 or 486 in protected mode under UNIX. 
XENIX or Phar Lap extended DOS The com- 
pilers address 4 gigabytes of memory while 
supporting the 80287. 80387 and Weitek 
coprocessors Applications can mix code from 
all three compilers and assembly language 
The DOS versions allow the user to write his 
own numenc error handlerr. and interface 386 
real mode programs from protected mode The 
VM versions use Phar Lap's Virtual Memory 
Manager to run programs which exceed the 
size of your system memory NOP Fortran-386 
IS a full FORTRAN 77 with FORTRAN 66, BSD 
4 2. OOD and VMS extensions NDP C-386 is 
a full K&R C witfi both MS and ANSI exten- 
sions It IS 100% compatible with UNIX C and 
IS substantially faster than the C which comes 
with UNIX NDP Pasc8l-386isafull ANSI/IEEE 
Pascal, with extensions from C and BSD 4.2 
Pascal 

DOS versions (require Phar Lap Tools) . . $595 


VM version (requires VMM) $695 

UNIX/XENIX versions $795 

Phar Lap Development Tools .. $495 

Phar Lap Memory Manager (VMM) . .$295 
NDPWIndowa™ Library $125. C Source: $250 
NOPHOOPS™ . $575 

NDP Plot™ $325 

NDP/FFT™ 80x87 or NDP each $250 


NDP to HALO '88 Graphics Interface $100 
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There are two ways 
to get into your programs. 



The DOS way. 


The Direcjt Access way. 



DOS ... the one way, no passing, 
twisted, backed-up path you use every 
day to get into your programs. 

If you ’ve had it with directories, back- 
siashes, typos, and mumbo-Jumbo 
program names, then get behind the 
wheel of new Direct Access" 5.0. And 
zip into programs injust a keystroke . 

Turn on your computer and up pops 
the Direct Access menu screen .Simply 
press the k?y that matches the program 
you want (like your word processor, 
spreadsheet, or database) and 
bang-you’re in. Or use your mouse 
if you want. No extra typing. No 
mistakes. No complications. Entry 
sofast,you’dbetterweara 
tbelt. 

ccess also gives you pass- 
ection. so unauthorized 
get into your applications . 


stgate Road 
e.WI 54703 USA 
15)832-7575 
5)832-0700 
re Simplicity. 


Quick and quiet virus detection that 
checks your applications for dangerous 
computer viruses. And newly enhanced 
usage tracking that shows how much 
time you're spending in your programs, 
it even searches your hard disk for 
programs and automatically builds your 
menus for you . There’s a special version 
just for networks, too. 

Even the critics love Direct Access. 


PC Magazine named Direct Access as 
the Editor’s Choice for menuing software; 
' ‘ Whether you need a menu system for a 
company-wide installation or yourself. 
Direct Access is the way to go." 

When you consider everything Direct 
Access gives you for just $89. 95, it’sno 
surprise it’s the number one menu 
software in the world . 

Isn’t it time you got into your programs 
without a roadmap and compass? Write 
or call Delta Ttechnology International 
today for more information, or look 
for Direct Access at your software 
dealer. 

800 - 242-6368 

(800-325-0471 in Canada) 

E»RECr 
ACCESS 

THE MENU SYSTEM THAT TAKES YOU 
STRAIGHT TO YOUR PROGRAMS. 


© 1999 D«lu TvchnoioOr InttmtUonal. [KrMtAccM(litiml«nar1(orMu'hchno)ogy Ir 
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PROCESSOR, MEMORY, AND DISK BENCHMARK TESTS: COMPOSITE VIEW 


TW or aboence of a RAM cache is the primary (Marrrdnant of these ma chine s * 

pioowor partormanoe. Three eut of five 2S-MHz marlines arxi three of the five 2(MylHz 
macNnas employ some type of memory cache architecture. Leading the 2&MHz machines is 
the Dolch PAC. 386-25C. which uses static column RAM combined with a 32K processor cache. Right 
behind comes the Micro Exfnss Regal N. While N usee a 64K proces s or RAM cache, the Regal irs 
system memory Is conventional DRAM utilizing a page-mode arcNtecture; this means that a 
oache miss results in a longer waiting time them on a system using static column RAM. The 
Naflonsi Mtero SysMms machine also has a cache. 

On the 20-MHz front, the Toehba 1^200, Micro Telesis EQA Qas Plasma 386-c, 
and Mtero Labs 386^ L ail operate with some processor RAM cache: Micro 
Teleeis and Toehtoa come out on top with nearly identical performance on 
processor and memory tests. Both use 32K of cache memory built of 35- 
nanosecond SRAM chips. Of ail the machines reviewed, only the 
Toshiba usm the Intel 62385 cache controller, which shows that 
most vendors are seeking out top performance via other cache 


Relative Tlmea 
(Compaq Portable 386 
(20MHZ)«10(9 


ESDI niiM the dsk interfaces for ttie 25-MHz 
transportables. ITie Dolch P.A.C. and PC Brand units 
had the fastest dsk systems— each using the 
Ad^rtec ACB-2322 ESDI consoNer. which 
possesses on-board RAM for read-ahead 
caching as well as 1 :1 interleave 
support 

Disk technology In the 20-MHz 
transportabies mne the gamut from 
MFM te SCSI, with vendors searching 
for the most effective compromise 
between performance and cost. The 
best overall showing came from the 
Compaq Portable 386. With an 
embedded corrtroiler using RLL 
encoding, this Compaq was 
faster than some of the 25- 
MHz machines on the DOS 
File Access tests. ^ 
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TANGENT COMPUTER INC. 

Tangent 386/25 
Portable 

by Brace Brown 

Here’s a different twist. From the outside 
Tangent Computer’s lunchbox-style porta- 
ble looks identical to the Micro Express 
Regal II, save for its nameplate. Once you 
look inside, however, you see that while 
many of the components ate the same, the 
motheihoard is different and reflects a dif- 
ferent design approach to portable comput- 
er configuration. 

The Tangent 386/25 Portable is an FCC 
Class A-rated 25-MHz 386 portable. The 
10.4- by 15.9- by 8.5-inch case has the 
same gas plasma screen, I/O ports, and 
200-watt power supply used in the Micro 
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Express Regal II, and the same excellent 
102-key keyboard as well. 

In PC Magazine’s standard configura- 
tion — with 2MB RAM, a 40MB hard 
disk, an EGA display, and DOS — the 
Tangent costs a reasonable $3,528. The 
22-pound machine we tested lists for 
$5,995 with SMB of RAM, a CDC 
138MB 15-milIisecond hard disk, a DTC 
ESDI 1:1 interleave drive controller, and 
an EGA display system. 

None of the Tangent’s speeds on the PC 
Labs benchmark tests were tops in the 
field, but the video times were especially 
good. Processor and memory test scores 
were in line with those of the other 25- 
MHz machines we tested that don’t use 
memory caching. 

The Tangent uses a Data Expert moth- 
eiboard, an AMI BIOS, and the Chips and 
Technologies 386 chip set with setup in 



Tangant 3W/2S Portatal. 

*6110^ Comfxiler he., 303 Beach Rd., 
Buiinganie. CA M01 0: (600) 2234677, (41 S) 
342-9388. 

Uat Pilea: With 1 He RAM. 20»B hard dMt, 

1 .44MB 3.2S4nch floppy dtek drive, CQA gas 
plaama dtaplay, $2,788: with 2MB RAM. 40MB 
hard (flak. EQA gas plasma diaplay, DOS 3.3 or 
4.01 . $3,528: wllh SMB RAM, 1 SSKlB hard dM. 
$8,998. 

In Short: The 28MHz 'bngeni 368/25 
Axtable has the right pieces at good prices and 
includes a gas plasma EGA display and 40M~ 
hard disk as standard. White this 22-p 
kinchtxx 366 does not of fer procesi 
caching, the 'bngent does support] 

Weitek and the 80387 coprocesi 
deal but nothing to scream abou^ 
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Pi. 


y&M/ONDER 




Fabulous 

Offer 


VGAHO.\D£i? 
Bundle Includes 

Harvard 

' Graphics 


Harvard | 

r ^. — il 


MAGAZINE 


FASTER THAN THE AVERAGE BEAR 


Are you asking yourself what a bear has 
to do with super speed, remarkable 
resolution and fabulous colors? We did, 
too. How can anyone bear to work with 
less than incredible speed, we asked 
ourselves. How can anyone bear to 
work without 
extraordinary 
resolution? 

Bear to work 

Direci^O^ 

worxi proncular colors? 
users can'ii^ggpgjJ 

'rare one with 
j,th the bear facts about 



Such as: 

• high resolution 800x600 and 
1024x768 graphics 

• fast 16-bit bus support 

• 100% register-level compatible 
inVGA*,EGA*,CGA*, MDA*, 
and Hercules* modes 

• analog and digital monitor support 

• easy, switchless installation 

• high resolution and 132 column drivers 

• Microsoft* compatible bus mouse and 
mouse port included 

• available in 256K and 51 2K versions 

Oh, and bear this in mind - when it 

comes to VGAWO/VDf^*, you'll be 

getting a honey of a price! 


yy 1621 w 

== Eauciainning board 

. I VGAWJ^^Pff • ATn^eNiQlOQiw tec ;>Acw»c*-Wciwot'Cap . Hmte -H»c>il»>Cai'itm»T«ctw»lag»»hc.. VG*, EGAOSA MOA- Wwi u i u i U B>iwaMoc * * «» Cgp 

Disrincnon in Soft 


For more ir^formotiort, 
contact your supplier or 


ATI Technologies Inc. 
3761 Victorio Pork Attenue 
Scarborough, Ontorio 
Canada MIW 3S2 
Tel: (416)756-0718 
Fox: (416) 756-0720 

/Ti 


TSCHNOLOGiES INC 


Ibcftooteav youcoi Thift. 
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NOW 

4 NEW REASONS TO DO BUSINESS WITH DATAWORLD 

On-Site-Service Free Casio Color TV 33MHz Tower SX Power at o 286 Price 


TS^ISw 


Now your service needs can 
be covered by one of the biggest 
names in computer service. 
Most systems can now be 
included in an optional service 
contract. Ask your Dataworld 
salesperson for details. 


SYSTEMS BL'ILT WITH QUALITY 
AND CARE 

At Dataworid, we know there's no 
substitute Tor quality. Every part, every 
circuit, every peripheral we use is one 
of the finest products in its class. 

We know that cutting comers only 
lessens reliability. You'll find our 
systems work faster, more efTicienlly, 
and more reliably than comparable 
higher-priced systems. And since you 
buy factory-direct from Dataworid, you 
benefit from the most competitive prices 
available. 

OUR SYSTEMS >VIN AWARDS. 
REPEATEDLY. 

Our 586/16, 566/20 and 586/25 
computers recently were awarded 
Editor's Choice by PC Magazine and we 
received high marks fmm Byte 
magazine. Last October, our Portacomp 
II also received Editor's Choice. July, 
1988 our DATA-286 turned in highest 
performance figures among the systems 
reviewed. 

OUR WARRANTY IS YOUR 
GUARANTEE. 

Any system ordered from Dataworid 
includes a 50-day money back 
guarantee (shipping excluded). Our 
commitment to quality and customer 
satisfaction has made Dataworid one of 
the most respected companies in the 
industry. 

Every Dataworid system also comes 
with a limited one-year warranty on 
parts and labor. During this period 
Dataworid will repair or replace any 
defective items returned. 


Prices are subject to change at any lime. 


H5Z 


1-800-736-3282 


IN CALIFORNIA 213-695-3777 FAX 213-695-7016 
3733 SAN GABRIEL RIVER PARKWAY. PICO RIVERA. CA 90660-1495 


CPU Card 

■ Open architecture design 
Qltowsthe user to upgrade the 
system from a 386SX-16 to a 
366'20.merety by purchasing 
a new CPU card. This lets you 
keep all of your options open 
for the future. 

■ 16-blt VGA adapter W/512K. 
1024 X 768 resolution. 

■ NEC Multisync 3D monitor. 

■ Addttionol options listed 
under 80366-33 system. 

■ $2224 

■ Prices stort at $1356 for full 
mono system. 


Here's the deal. Buy any 
Dataworld system with a 
value of $2500 or more and 
we will ship with the unit a 
coupon good for a FREE 
Casio Pocket color television. 
Just wait 30 days, rdl out the 
coupon with the correct 
shipping information, mail it 
back to Dataworld, and we 
will send you your free TV. 

Alternatively, the same 
coupon can be used to obtain 
a discount on the purchase of 
your next system. 

Limited Offer-May Be 
Canceled At Any Time. 


DaU 586-16 $1745 

This is a mono system nith 1MB 
RAM . Add $550 for VGA. 


8038ASX-16 

■ Intel 80386SX IftMHz CPU 
(Norton SI ver4.0; 18). 

■ 1MB RAM standard, 
expandable to 8MB on 
motherboard, 

■ 60387SX coprocessor socket 

■ EMS 4.0 software drivers. 

■ Expansion slots; 4 16-blt and 
2 6-bit slots. 

■ 1 .2 or 1 .44MB diskette drive. 

■ 200W power supply. 


80386<33'^ 

■ Intel 80386-33 CPU with 
4MB Of RAM expondoble to 
16MB of 32-bit memory. 

■ 32K cache with Intel 82385 
cache controller. 

■ 1 .2 or 1 .44MB floppy drive. 

■ 80387/Weltek socket. 

■ EMS 4.0 software drivers 
included. 

■ Exponsion slots: 5 16-blt and 
2 8-bit slots. 

■ 270W power supply. 

■ 16-blt VGA adopter W/5I2K. 
1024 X 766 resolution. 

■ NEC Muftteyrrc 3D monitor. 

■ Options include hard disks 
from 20MB to 300MB. tope 
bockup, rrrodem. mouse, 
WordPerfect key cops, DOS. 
extra floppy, monitors, 
gome cord, coprocessor and 
tower cose. 

. $4314 

■ Prices start at $3145 for 
mono system with 1 MB. 






Systems of Choice 

QUALITY AT AN AFFORDABLE PRICE 



KDl rOKS' 
( HOU K 


Oct 11. 1966 

O ms »Ki v Per a exyxn 


"The Porlocomp M ts a 
value leodef wilh fosi 
memorv. a lost drive 
controller and o terrific 
keytxxird Morvelouslv 
cheap powerful alter' 
r>ailve outperformed 
the other 286‘s“ 



K.UITORS' 

(HOICK 


MsyX. 1989 
DMMorV DM 3BS-30 


Dotoworld'i DATA 366-20 
OTHj DMA 366-25 stand 
out in the 20' and 25- 
MHz cate9ones for 
speed ar>d quality 
construction " 



I KDITOKS’I 
I ( HOi( K I 


May X. 1989 
DM<mmOM306-» 


"The Dotowold Dota 
366-20 minitower arid 
Data 366 fuH-slze tower 
ore good volutes or>d 
first-rate performers from 
on upoxXomtr^g mail- 
order Arm-." 


"The Ootoworld offers a 
16-bit video system with 
o top-quoiity NEC Mul- 
tisyncli monitor ond on 
excepHonaily lost disk- 
drive controller for on 
impressive combino- 
tion of voKie or>d perfor- 
monce. from o vendor 
with on Increasing re- 
putation tor quality " 16 
Diw»aia DM 3BH6 MHz system ■■ 



I KDITORS'I 
I CHOiCK I 


Feb. 28. 1969 



PORTACOMP 11-16 


DATA 386-20 


DATA 386-25 



DATA-LAPTOP 


STANDARD CONFIGURATION 

■ 80286-16 microprcx:©ssc3f 

■ 51 2K base memory RAM 
expandable to 4MB on board 

■ Two 16-blt expansion 
slots available 

■ EGA Gas Plasma 9.5’ x6' 
display, 640x400 resolution 

■ 1 44MB 3.5' internal AND 
1.2MB 5.25' external floppy 
drives 

■ 20 MB 27ms hard drive with 
1:1 controller 

■ Enhanced 102-key "click" 
touch keyboard 

■ 1 parallel and 2 serial ports 

■ 150W power supply 
AVAILABLE OPTIONS 

■ Memory expansion to 1, 2, or 
4MB 

■ 80287 math coprocessor 

■ 2400 baud modem 

■ Carrying bag 

$2768 

also available as 12MHz 



STANDARD CONRGURATION 

■ Intel 80386-20 microprocessor 

■ 1MB base memory RAM 

■ 1 6-bit extended VGA card. 

51 2K capable of 1 024 x 768 
v4th 16 colors 

■ NEC Multisyrx: 3D capable of 
1024x 768 interlaced 

■ 43MB, 25ms hard disk 

■ 1.2MB Of 1.44MB drive 

■ Up to 8MB on motherboard 
and 16MB total 

AVAILABLE OPTIONS 

■ Full-size vertical case or 
desktop case 

■ RAM upgrades to 2, 4, 5, or 
SMB using DIPs and/or SIMMs 

■ 20MB to 300MB hard drives 
with MFM, RLL SCSI, or ESDI 
interface 

■ 80387 math coprocessor 

■ 40 -120MB tape backup drive 

■ Available in standard 
monochrome (720x 348. 
amber), standard VGA 
(640x480, color) or extended 
VGA (800X600 up to 
1024x 768, color) 

$3267 

in mini-tower case 


STANDARD CONRGURATION 

■ Intel 80386-25 microprocessor 

■ 1MB base RAM. expandable 
to 16 MB of 32-bit memory 

■ UM EMS 4.0 driver supplied 

■ Intel 82385 cache controller 
64K of static RAM cache 
(2-way set associative) 

■ 16-bit exterxled VGA card. 
512K capable of 1024x 758 
with 16 colors 

■ NEC Multisync 3D capable 
of 1024X 7M interlaced 

■ 1 .2MB Of 1 .44MB drive 

■ 1 32-blt, 5 16-bit, and 2 8-bit 

■ 230\W power supply 

■ 1 parallel and 2 serial ports 

AVAILABLE OPTIONS 

■ Full-size vertical case 

■ RAM upgrades to 2, 4, 5, or 
SMB using DIPS arxJ/or SIMMs 

■ 20MB to 300MB hard drives 
with MFM, RLL SCSI, or ESDI 
interface 

■ 40- 120MB tapebackupdrive 

■ Available in starxlard 
rrronochrome (720x348. 
amber), standard VGA 
(640x 480, color) or extended 
VGA (800x600 up to 
1024x 768. color) 

$3374 


BASE CONRGURATION W/40MB 

DRIVE (VGA GAS PLASMA) 

■ Intel 80386SX-16 CPU 

■ VGA gas plasma display, 

640 x480 resolution with 16 
levels of grey 

■ external VGA monitor 
port built-in 

■ 1MB of base RAM, expand- 
able to 5MB with memory 
daughterboard 

■ AMI BIOS v/ith ROM setup arid 
diagnostics 

■ Expansion slots: 1 half-length 
slot available 

■ 1.44MBdlskette drive (External 
1.2MB drive connector port 
built-in) 

■ 40MB, 25ms hard drive (IDE 
interface) 

■ 1 parallel and 2 serial ports 

■ 87-key keyboard (external 
keyboard connector port 
built-in) 

■ 65W power supply 

■ Carrying case 

■ Weight: approx. 15lbs. 

$3195 


^ NOV E L 

Network Hot Line 
1-e00-828-4LAN (in Co.) 
1-800-321-4LAN (out Co.) 



A PREFERRED COMPUTER SYSTEM 



We Provide Complete Network Solutions 


1-800-736-DATA 


Copyrighted matariaJ 






BEFORE YOU BUY A 


(OMPUni^ASKAN EXPERl 


“Headstart III 
is an extremely 
capable 
computer 
^ of the IBM 
AT-class...” 

? THE NEW YORK TIMES 
* MARCH 7, im 


“It has the 
most standard 
features and 
bundled i 
software 
we’ve ever 
seea” 

aiMSUMEReUK 

FML.1989 



“The amount of 
software included 
with the Headstart 
III is amazing . . . 
a system wiffi 
software and 
hardware extras 
that far outweigh 
its price tag." 

INFOWOMLD 
AUGUST. 1989 


^The 

Headstart III 

is about as ■ 
close to a no- 
hassle PC 
asTveseen” 

LosAmusrms. 

Mm¥B(R24. 1988 


irgBMIH 


I 

I 

I 


"If it sounds 
like we’re 
raving about 
this machine 
we are." 

COMPUTER BUYERS 
GUIDE, 1989 



SPECIFICATIONS 

MCMffMCCttOII: Intel 
602B6-12 

mEO:12MHt/6Swiich8t)ie 
ItOS: A^rd 

•UI17INMM: I Megabyte 
IXMNOAtU TO: 3 megabytes 
POWER SUPPIY: US Mtts 

n0/220swiichabie 
KEYIOARO: 101 key PS/2 
compatible 

ORAPHtCS: VGAAutosync 
nOPfVOIIIva:oneS2S*12 

megabyte, one 3 S’ 1 44 
megabyte 

HAM DRIVE: 321 megabyte. 28 
milliseconds. 1 I interleave 
•UIIT m HfTERPACEt ; Parallel 
2 RS232 serial, mouse, joystick 
EXPANSION SLOTS: 3 available 
MOUSE; Standard 
SOFTWARE: DOS 3 3. GW Basic. 
HeadStart Advanced 
Environment. Floppy Driver. 
Framework II. 3-0 Graphics. ATI 
and ComputerikEase Tutorial 
Software. XTree hard disk 
manager. Publish-it* Chessmaster 
2000. Splash. VGApamt 
program. Bookmark, plus Twist 
and Shout 


HEADSTARrm 

Built to be compatible with you" 


Call toll-free . . . 
1-800-8821888, to find 
the dealer nearest you or 
for more information 
about the HeadStart III " 
and our full line of ad- 
vanced computer systems. 


HEADSTAflT ADVANCED OPERATING ENVIRONMENT i$ a trademark of HeadStart Technologies. Co O HeadStart Technologies. Co . a division of North American Philips Corporation IBM is a trademark of International Business Machines Corp MS DOS 3 3 and G/W BASIC are 
trademarks of Microsoft. Inc FRAMEWORK II is a trademark of Ashton Tate 3-0 GRAPHICS i$ a trademark of FVr^ective FLOPPY DRIVER is a trademark of Concept Vhnoiogies XTREE is a trademark of Eiecutive Systems Inc SPLASH* is a trademark of Spmnake Software 
Dxporition COMPUTER*EASE is a trademark of Ariakis Technologies CHESSMASTER 2000. MAVIS BEACON TEACHES TYPING and TWIST & SHOUT are trademarks of Siftwere Toolworks. Inc HOW TO USE YOUR PC iS a trademark of American Training International 
BOOKMARK IS a trademark of Intaliisoft International PUBLlSH-lT isatrademarkof Timeworks, inc All Rights Reserved HEADSTART TECHNOLOGIES. 40Cutter Mill Road. Suite 438. Great Neck. New Ybrk 11021 
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BENCHMARK TESTS; 386-BASED PORTABLES 


irm VIDEO BENCHMARK TESTS 


Direct to Screen 


Elapsed Time (seconds) 


The Direct to Screen benchmark 
test indicates the speed of the 
video adapter memory. Good 
scores indicate that information 
can get to the screen quickly, 
particularly for programs that avoid 
the computer's BIOS and go 
directly to the screen. 



WOBST 


8.18 7.86 


8.46 


Video BIOS Routine with Scrolling 


The Video BIOS Routine with 
Scrolling benchmark test 
measures how fast the video 
adapter can scroll the screen. 12 . 0 . 
moving the display up one line at a 
time. Good performance is helpful s o . 
for scrolling through word 
processing or spreadsheet files. 40 ■ 


Elapsed Time (seconds) 


WORST 


3.68 


3.68 


3.3 


2.36 


14.5 


1.81 


4.01 


7.96 


8.64 


7.52 


Video BIOS Routine Without Scrolling 


The Video BIOS Routine Without 
Scrolling benchmark test 
measures how quickly the BIOS 
on the video adapter writes text 
data to the screen. Fast video 
writing helps with programs that 
show full or partial screens of data 
without scrolling the screen. 


Elapsed Time (seconds) 


9.0 . 


60 . 


30 . 












. . 1 1 




1 ll — ll ll — 1 

JHHL_BEST 


1.48 


0.99 


2.2 


0.99 11.87 


0.55 


0.71 


2.14 5.44 


1:43 


1 


"1 


1 ' 


' 



VIDEO BENCHMARK TESTS: COMPOSITE VIEW 


Video performance varies greatly, thanks to the diversity of 
display adapters found in these machines. The compatibility 
ranges from double-scan CGA in the Dolch machine (the 
display is electroluminescent) to VGA in the IBM. PC Brand, 
and Toshiba units (all of which are gas plasma). PC Brand 
and Toshiba had the fastest display times, largely because of 
their 1 6-bit interfaces with the computer. All video tests 
were run with video BIOS shadowing enabled except in 
the case of the Micro Telesis transportable, which 
does not offer this feature. 


Relative Times 

(Compaq Portable 386 
(20MHZ)=100) 



ENDS 
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■ IHra^ent 

386/25 Portubto 
offers solid 25- 
MHz performance 
at a reasonable 
$3,528 for a 
system with 2MB 
RAM, a 40MB 
hard disk, a 
1.44MB floppy 
disk drive, EGA 
gas plasma 
display, and DOS. 


ROM. The system CPU is an Intel 80386- 
25, which can run at 8, 12.5, or 25 MHz 
using 16- and 50-MHz crystals on the 
motherboard; the expansion bus can be set 
to run at 8, 8.3, or 12.5 MHz. 

The Tangent’s motherboard can hold 
up to 8MB of 80-nanosecond SIP DRAM 
chips, and it uses memory interleaving 
with 2MB or more of memory. With 
1MB, the memory mns at one wait state, 
while with 2MB or more the speed is 
equivalent to just 0.5 wait states. 

Memory upgrades cost $225 per mega- 
byte. For those who want mote than SMB, 
the unpopulated memory expansion card 


The Tangent lunchbox 
works well and is 
priced competitively 
even for mail order. 


costs $145. Tangent sells three math co- 
processor chips for this machine: the Intel 
80387-20 for $425, the Intel 80387-25 for 
$525, and the Weitek 3167 for $1,295. 
The system also lets you choose to shadow 
video or ROM BIOS, or both. No extend- 
ed-memory drivers are included with the 
standard system, but Tangent sells two dif- 
ferent programs, 386-to-the-Ma.x and 
386/ SYS, for $29 each. There is no RAM 
cache. 

If you want to add a drive, you’re limit- 
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ed to hooking up an external 5.25-inch 
1 .2MB floppy disk drive to the back of the 
machine via a standard external port; this is 
a $109 option. Other system expansion is 
done through the expansion slots. There 
are eight in all, but three are blocked by the 
power supply. The accessible slots include 
three 16-bit slots and two dual-identity 
slots that can use either 8-bit or 32-bit 
cards. 

The Tangent test machine has a Suntek 
Information International EGA board to 
run the standard gas plasma display. This 
video combination can handle EGA-, 
CGA-, and MDA-compatible video sig- 
nals; it gives you amber characters on a 
black background. The screen quality is 
very good. Brightness and contrast con- 
sols are on the bottom-right side of the 
screen. 

Tangent’s selection of internal modems 
is particularly notable. A Hayes-compati- 
ble 2,4tX)-bit-per-second model is avail- 
able for $139, a Telebit 9,600-bps high- 
speed modem for $790, a Microcom 
QX3296 19,000-bps MNP unit for 
$1,190, and a Microcom QX V.32 with 
Hayes 2,400-bps compatibility (as well as 
MNP compression for throughput of up to 
30,000 bps) for $1,590. 

Tangent Computer has been in business 
since December 1988. Its sales channels 
include direct mail order and sales through 
VARs and a few dealers. Tangent comput- 
ers come with a one-year parts-and-labor 
warranty. The 30-day money-back guar- 
antee might ease some concerns about 
dealing with a new company. 

The Tangent lunchbox model works 
well and is priced competitively for a mail- 


order computer. Its only uncommon com- 
ponent is its Data Expert motherboard, 
which functioned well during our testing. 
If you can live without memory caching 
but you do need 25-MHz 386 perfor- 
mance, the Tangent 386/25 Portable might 
be Just right. 


TOSHIBA AMERICA INFORMATION 

SYSTEMS INC. 

Toshiba 75200 

by Bruce Brown 

Toshiba’s T5200 is an admirable flagship 
for the company’s full line of laptop ma- 
chines. This comparatively lightweight, 
high-powered computer looks good, rans 
fast, and has plenty of expansion possibili- 
ties. Toshiba’s leadership role in laptop 
computers is further enhanced by this 
classy machine, the only clamshell-type 
entry in the present line-up. 

The 2()-MHz Toshiba T52()0 is avail- 
able in two models, the T52()0/40 and the 
T52(K)/100, with 40MB and 100MB hard 
disks, respectively. Toshiba uses Conner 
hard disks with a proprietary Conner drive 
controller and interface system. Both mod- 
els are Class B-rated by the FCC. With 
2MB RAM, a 1.44MB 3.5-inch floppy 
disk drive, a gas plasma VGA display, two 
serial and one parallel port, CiOS 3.3, 
Quarterdeck Office Systems’ QEMM 
memory management software, a disk 
caching utility, and on-line system docu- 
mentation, the T5200/40 lists for $7,699. 
The T5200/ 100 sells for $8,299 with 2MB 
of RAM. The evaluation unit has 4MB of 



Toshiba T5200 

Tbshba America Information Systems Inc., 
Computer Systems Division, 9740 Irvine BM., 
Irvine. CA 92718:(800) 457-7777, (714) 583- 
3000. 

Ust Price: Model T5200/40: with 2MB RAM. 
40MB hard disk, one 1 .44MB 3.5-jnch floppy 
disk drive. VGA gas plasma display, DOS 3.3, 
utilities, $7,699; Model TS200/100; with 100MB 
hard disk. $8,299; with 4MB RAM, $9,298. 

In Short: The Ibshfea T5200 is the best- 
looking and lightest of the five machines I 
reviewed, even with its 1 00MB hard disk. This 
machine is available only through dealers, and 
street prices are often reduced by at least one- 
third of the list price, ft’s a worthy candidate from 
one of the oompanies that continues to write the 
portable computing book. 
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IF TIME IS MONEYJERNOUllJ FOR 
NETWARE COSTS AbOJT TRIS MUCK 




When your LAN goes down, there’s a lot at stake. Millions 
of dollars, for example. Important data. Even your job. But now 
there’s Bernoulli* for Novell* NetWare.* The simple 
security solution that can pay for itself in less 
than sbc minutes of prevented downtime. 

Downtime Isn’t cheap. In fact, 
a recent study concluded that 
Fortune 1000 companies lose 
over $34,000 per downtime 
hour, or $4.16 million a year.* 

No matter 
what size your 
company may be, 

Bernoulli could save you a lot of 
needless waste. Because if the primary 
server drive fails, you just put a preconfigured removable 
disk in the Bernoulli Drive and you’re back on-line. 

Bemouili lets you quickly save data to removable disks, 
so infrequently used files can be archived, saving premium 


bernouuji 

MEANSSECUml 
FOR YOUR DATAI 


hard disk space. Then, Bernoulli lets you bring data back on- 
line immediately by simply inserting a disk, without time-con- 
suming dump/rpstore commands — we 
call it “active archiving.” 

And Bernoulli at the 
server is the ultimate 
network security tool, 
allowing you to remove 
sensitive databases from 
the system and lock them 
away on Bernoulli Disks, up to 
44MB at a time. And with indus- 
try-leading reliability, Bernoulli for 
NetWare protects your data like no 
other system can. 

Call 1-800-777-6649 for free literature or talk to your 
nearest Bemouili reseller. Then next time your network 
goes down, remember, Bernoulli for “ 

. NetWare could be paying for itself. Again. L*M£Glr\ 


See us at COMDEX Booth #1628 


'SokfC* iNofMamc.SmClva.CA eemAA««f«9«MdU«d«T>vt aK>Bama*Uew«Sactfty Fv Mur OM«a*adinwliaf larnagiCafCorMn and NalWare are '»g ■u re fl 

VMamwit* o( »K) Nowi UM Aorauad laMad Ar«o ApcrcwM tMmare CotnpaiiUa a ■ vaoamaik of Hotel# Corporahori 
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Among the 20- and 25-MHz 386 
AC-only transportables reviewed 
here, the majority stood out by not 
standing out. Most cases are luiock- 
offs of the Compaq Portable III, and 
fit and fmish aren’t up to snuff. The 
machines that traly stand out are 
from Toshiba, I^, and Dolch. The 
Dolch is the best of them. 

Dolch Computer Systems Just 
keeps topping itself. The Dolch 
RA.C 3^20C was our Editor's 
Choice the last time we reviewed 386 
poitables {PC Magazine, October 
11, 1988). This year, though the field 
grew dramatically, Dolch maintained 
its edge. The Dolch EA.C. 386-25C 
offers everything a transportable 
should: power, expandability, and 
dependability. On our tests, its 25- 
MHz processor simply outclasses its 
competitors. Its three open 16-bit 
slots provide ample room for 
expansion. And it is sturdy and solid. 

Outfitted with a VGA display (the 
double-scan, electroluminescent 
CGA display on the version we 
tested is sharp, but VGA is well 
worth an extra $595), a Dolch 
EA.C. 386-25C with 2MB RAM, a 
40MB hard disk, one 1 .2MB floppy 
disk drive, and DOS costs $8,145. 
That’s expensive — but less than you 
would have to pay for a less 
powerful and less expandable 20- 
MHz Compaq Portable 386. 

Two 20-MI^ transportables 
deserve honorable mention: the 
Toshiba T5200 and the IBM PS/2 
Model P70 386. The 19.5-pound 
T5200 is the only clamshell-type 
model in this line-up, and its 
performance puts it in the front tank 
of 20-MHz portables, thanks largely 
to its 32K memory cache. For 
$7 ,699, you get 2MB RAM, a 40MB 
ha^ di^, a 1 .44MB floppy disk 
drive, two internal slots, and a bright 
VGA gas plasma display that ranks 
with that of IBM’s Model P7D 386. 

Besides the impressive screen, 
the IBM unit ($7,695) gives you 
4MB RAM, a 60MB hard disk, a 
1 .44MB floppy disk drive, and two 
MCA slots, one of which is 32-bit. 


RAM and a $9,298 list price. 

As configured, the T5200/100 weighed 
19.5 pounds on PC Labs’ digital scale, 
making it the lightest of this heavy bunch. 
The case measures 3.9 by 14.6 by 15.6 
inches (HWD). The AC-only Toshiba is a 
laptop by design, but unless you’ve got a 
strong lap, with its size and weight it’s 
more suitable for use on a desk. 

Though only a 20-MHz computer, the 
Toshiba is the fastest of the 20-MHz ma- 
chines in this review. In fact, several of its 
benchmark test scores, including the Con- 
ventional Memory timing, were better 
than those of some of the 25-MHz ma- 
chines we tested. The bottom line is that 
the T5200 is very fast. 

ON THE INSIDE 

The system can mn at 8 or 20 MHz, while 
the expansion bus can be configured to run 
at 8, 10, or 20 MHz. Toshiba makes its 
own motherboard and 386 chip set and 
uses a ROM BIOS developed in conjunc- 
tion with Award. 

The T5200 comes with 2MB of 32-bit 
memory standard, upgradable in 2MB in- 
crements to a maximum of 8MB of 32-bit 
memory without an additional memory 
board. Once 4-megabit chips become 
available, this machine will be able to ex- 
pand to 26MB total RAM — the base 2MB 
plus three SMB modules. The 32K of stat- 
ic RAM cache memory uses 35-nanosec- 
ond chips and an Inrel 82385 cache con- 
troller. The Toshiba does not use memory 
interleaving but does provide for user- 
selectable video and ROM BIOS shadow- 
ing in RAM. 

Memory upgrades cost $999 per 2MB 
increment, which is an uncompetitively 


high price in the light of current memory 
chip costs. Also, the T5200 will take an 
80387-20 coprocessor chip, but Toshiba 
doesn’t sell them. 

The T5200 has two expansion slots, 
one a full-length AT-stand^ 16-bit slot 
and the other a dual-identity half-length 
slot that can hold either an XT-standard 8- 
bit or a 16-bit proprietary Toshiba board. 
Unlike some of Toshiba’s other laptop 
computers, this one has no special modem 
slot. Toshiba sells a 2,400-bit-per-second 
Hayes-compatible internal modem card 
for $399. If you need to add more cards 
and can live with 8-bit slots, you can con- 
figure the half-length slot as a Toshiba slot 
and install an expansion chassis interface 
card ($199), to which you can attach a 
$999 expansion chassis with five standard 
8-bit slots. 

The standard ports include two 9-pin 
serial ports, a 15-pin external monitorport, 
and a 25-pin poit that can be configured ei- 
ther as a parallel printer port or as a port for 
an external disk drive. Toshiba sells a pric- 
ey $499 5.25-inch 360K floppy disk iive 
that attaches to this port. 

The 91-key keyboard has a good, silky 
feel, in a pleasing layout resembling that of 
the original PC-XT but with its twelve 
function keys across the top, AT-style. 
There is a full set of numeric-keypad/ 
cursor-control keys on the right side of the 
keyboard. Unlike the situation with the 
lunchbox units, the T5200’s keyboard is 
not removable. 

The display screen is a 16-shade gray- 
scale, 640-by-480-resolution VGA gas 
plasma display, with amber characters on a 
black background. The screen can easily 
be detached by removing just two screws. 
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The ea^ way to move files between the SW' world of PCs, and the 
31 / 2 " world of PS/2s, Laptops, and 386s: Sysgen’s Bridge family. 


Because your PCs, PS/2s, 386 s and 
laptops all talk to dilTerent floppy disk 
sizes and formats, they can become 
frustrating islands of information. 

For the simplest way to get files back 
and forth, just install Sysgen’s Bridge 
products. Presto: Your different com- 
puters can talk to common diskettes. 

Sysgen pioneered bridges. Now here 
are three ways to simplify your life in 
a multi-computer office. 


Solution I; Our 
Bridge-File 5.25 
floppy disk drive. 

A best seller, with over 
50,000 installed. Attach it to your PS/2, 
and you can read and write files from 
PCs. Critics and users alike have raved 



about its small footprint, ease of use, 
and dual density capacity of 360Kb 
and 1.2Mb. (IBM% drive is twice 
the size, yet stores only one-fourth 
the data.) 

Every PS/2 user deserves this easy 
connection to the world of PCs. 


Solution 2: Our Bridge-File 3.5 
floppy disk drive. 

You get 720Kb 
and 1.44Mb capacities. 

Connect it to any 
PC, and you can read 
and write files from 
PS/2s, 386s, laptops, and other 
315" machines. 

Now all your PCs can share files 
with your newer systems. 




And here’s the ideal controller: 
The Omni-Bridge 
Controller. 

Controls up to four 
drives, so you can mix 
and match 5'A", 315", and 
floppy tape drives as you need. This 
hot card gives you big storage, plus ' 
twice the floppy disk and floppy tape 
transfer performance rates! At only 
$95, this is a winner. 


Get your computers talking. 
Call the Sysgen Hotline for the 
name of your nearest dealer. 
1-800-821-2151. 


SYSGEN 


INCORPORATED 


Trademaiks: Sysgen, Bridge-File, Omni-Bri^-Sysmn Inc.; PS/2-lnlermiional Business Machines Corporation. 
Registered Trademark: IBM-Intemationa] Business Machines Corporation. 


556 Gibraltar Drive, Milpitas, CA 95035 
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THE BIRDS Most birds are solitary creatures. 
And with species sociability at its lowest 
during the breeding season most flocks or 
parties break up and settle into pairs all over 
the country. 

It has long been known that the reproductive 
organs of birds in both sexes go through 
seasonal changes. 
During the winter 
months they are 
small, in the early 
spring they begin to 
enlar^. and at the 
breeding season 
they attain their 
maximum size. 
These glands produce certain secretions on 
an annual basis which account for their 
misration habits. 


the The eggs of bees are laid in 

chambers. Each hive houses manythousands 
of cells containing food and nourishment for 
the larva when it pupaes. Nectar and pollen 
are the 
ingredients 
of the bees 
and their 
larva (nectar 
is sometimes 
regurgitated 
as honey 
before It’s 

supplied). Social bees build nests out of wax. 

Solitary bees nest differently. They construct 
underground burrows. Or they build nests in 
existing hollows or crevices. Some solitary 
bees do not construct nest but rather live as 
parasites in other nests. The black and vellow 





ROTDductai. 


It started out as just a gleam 
in our engineer’s eyes. 

But after months of intense 
planning, designing and hard 
labor, one of the world’s finest 

personal laser printers 

was born. " 

The inaedible Ricoh 

PC LASER 6000/PS™ 3: 
Weight: 37 lbs. 2 oz. 

Beginning with the small 
stuff, the PC LASER 6000/PS 
offers you the uncanny ability 
to print clean and readable 
2 pt. type. Therefore, you can 
legibly present footnotes and 
captions on every one of your 
documents without the use 
of a magnifying glass. Or a 
hieroglyphics expert. 


As for graphics, the Ricoh 
PC LASER 6000/PS is just as 
meticulous. High resolution 
renderings. Hairline rules. And 
sharp, bold images.The reason 


> 


is because we designed a 
printer that doesn’t scatter its 
toner like other printers. So 
black is really black. White is 
truly white. And every shade 
of grey in between can be 
distinguished up to the most 
miniscule of percentages. 

But enough 
about art. When it 
comes to printing 
text the Ricoh PC 
LASER 6000/PS is 
all business. It can 
be switched from 
Postscript “ to HP 
LaserJet™ Series 11 
emulation right 
from your computer. And 
that combination of text and 




graphics will enable your 
business letter or sales forecast 
to look like a million bucks. 

The PC LASER 6000/PS is 
compatible with the IBM* 
PC/XT™/AT® standard and 
can even be hooked up with 
a Macintosh* simultaneously 
(it also supports a wide array 
of Macintosh software). And 
it’s capable of working on a 
small LAN network. 

So let’s face it. When you’re 
looking for a personal laser 
printer that’ll do everything 
you want it to do. Artistically. 
And professionally. There is 
one that can do it ^1. The 
Ricoh PC LASER 
6000/PS. 

It’ll tmly work 
miracles for you. 

Ifyou would like 
more information 
about the Ricoh 
PC LASER 6000/PS, 
please call 1-800- 
44-RlCOHinthe 
U.S. Oryou can call 1-800-26- 
RICOH in Canada. 
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NISCAN OCR is capable of extraordinary accuracy even with 
dot matrix print. It can be trained to read any clear font and 
generates ASCII output which is compatible with all standard 
word processing, editing and desktop publishing software. 

NISCAN's advancements in scanning technology have made it 
the premier 300 DPI hand scanner for the PC. NISCAN's GEM and 
TIFF formats are load-and-go with many of the most popular 
desktop publishing and word processing packages including 
Ventura Publisher, Aldus PageMaker and WordPerfect 5.0*. 

Give your PC a better image today with NISCAN and NISCAN OCR! 


Fof the nearest dealer or information about image vectonzation and greyscale enhaiicement software 
call 1-800‘245‘SCAN or write: NISCA Incorporated - 1919 Old Oenun Rd. • CarroNlon, TX 75006 
Color has been added to some of wscan* monochrome images above. 

Product names preceding are registered trademarks of their respective companies. 

SEE us AT COMDEX BOOTH #R8220 
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The 1 S-pin VGA monitor port on the back 
will work with either color or mono- 
chrome analog monitors, and you can use 
the external and internal monitors simulta- 
neously. 

Toshiba computers are all sold through 
dealers, who are primarily responsible for 
service and support, although Toshiba 
maintains a toll-free support line. The 
standard warranty is for one year; it covets 
parts and labor with service through autho- 
rized Toshiba Service Centers. 

The Toshiba T52(X) is a strong, high- 
powered machine. It’s not as bulky as the 
lunchbox computers and is slightly lighter. 


The Toshiba T5200 is 
the fastest of the 20- 
MHz machines in this 
review. In fact, several 
of its benchmark test 
scores were better 
than those of some 
25-MHz machines. 


The T5200 is not cheap, but it doesn’t 
skimp on quality. Since dscounts of 25 to 
30 percent are common, you may find you 
can buy a fully configu^ Toshiba ma- 
chine for not much more than a lesser- 
known brand. 'The computer’s impressive 
appearance and performance, along with 
Toshiba’s name and reputation, make the 
T5200 a top system. ■ 


Kellyn Betts is an associate editor of PC 
Magazine. Bruce Brown is a computer 
consultant based in Simsbury, Connecti- 
cut, and a frequent contributor to PC Mag- 
azine. Mary Kathleen Flynn is an asso- 
ciate editor of PC Magazine. Bill Howard 
is an executive editor o/PC Magazine . Ed- 
ward Mendelson is a contributing editor of 
PC Magazine. M. David Stone is a con- 
tributing editor of PC Magazine and an in- 
dustry consultant specializing in commu- 
nications. 
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PC BRAND 

Chosen^ 1 For 
Customer 
Service and 
Support. 

'PC BRAND is the LL Bean of tlie personal 
computer mail order. 

PC BRAND wants no unhappy customers, 
and it's service and support policies help to 
insure that." 

-Pcrsoiinl Coinpiitiiii^'s K) Best Mail 
Order Compmiies , Fed, 1989 



PC BRAND offers 
you more... 

Welcome to PC Brand. Your 
first place to shop. Your best 
place to shop for top quality 
IBM compatible systems, 
custom configured to your 
exact specifications, and 
thousands of quality name 
brand peripherals and 
accessories. 

Choose from over 10,000 
items in stock... all at 
unbeatable prices! 

Free Freight, 

Toll-Free Support, 
5-Year Warranty 
and more... 

Everyone promises you 
great service. We deliver the 
tangibles. 

Free freight • Fast delivery 
•No credit card surcharges 
•A 30-day Money-Back Guar- 
antee on every system we sell 
•Toll-Free Customer Service 
andTechnical Support that 
will stay with you until your 
questions are answered and 
your problem is solved 
• And our exclusive 5-Year 
Warranty on all PC Brand 
products, call for details. 

Call PC Brand today. 

For the best selection... 
the best products. ..at the best 
price, you can't do better than 
PC Brand. 

Call PC Brand today! 


TURN PAGE 

EOR PC BRAND SYSTEMS 
...AND NAME BRAND 
PERIPHERALS 



Outstanding Quality 

PC BRAND Chosen #1 For Customer Service and Support. 

"pc brand is the LL Bean of the personal computer mail order...PC BRAND wants 
no unhappy customers, and it's service and support policies help to insure that." 


IBRAND 


-Personal Computing's 10 Best Mail Order Companies, Feb, 1989 


PC BRAND 286/12 $799 


Your Best Choice 
for Quality Systems 
Toll-Free Support 
Toll-Free Service 


Free Freight 
5-YearWarranty 



PCV20 AD-II $539 

15 MHz Throughput in an XT. Norton SI 4.0 
512K, 360K Drive, 84-Keyboard 
Standard System Features: 

• lOMHz Nec V20 CPU with 1.5 times the power of the 8088! 

• 512K RAM standard. Expandable to 640KB 

• One 360K Floppy E>rive • 84-key AT Style Keyboard 

• 8 Slots. Serial, Parallel. Game Ports, and Clock Standard 

• AT Style Case with Keylock, Turbo, Power and Hard Drive LEDs. 

Accomodates up to 4 HH Mass Storage devices 

• Set-up & Operating instructions. 


Standard Pre*Built Configurations: 


PCV20 AD-n With 512K Hard Disk Drive, Monitor & Video Card 


1 Floppy 

2 Roppy 

40MB-I5MS 

66M8-2SMS 

Mono 

$664 

$739 

$944 

$1094 

VGA/Mono 

$824 

$899 

$1104 

$1254 

EGA 

$1004 

$1079 

$1284 

$1434 

VGA/Cblor 

$1054 

$1129 

$1334 

$1484 



12 MHz Clock, Zero Wait Operation, 
Norton SI 15.3 •Landmark™ Speed 15.1MHz 
512K, 1.2MB or 1.44MB Drive. 101- Keyboard 


Standard System Features: 

• 80286-12 Processor Operating at 12MHz with Zero Wait States 

delivering 15.1MHz Effective Throughput 

• 512K RAM expandable to 4MB on the System board using 

256Kor 1MB 100ns RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive Controller 

• Enhanced 101-key AT Style Keyboard 

• High Capacity System Power supply 

• Real Time Qock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 

NOVELL, 3COM and PCNET compatibility 

• Built-in System Board UM 4.0 EMS hardware drivers 

• User conrigurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design (5 16Bit k 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 
Options: 

• Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq^ Style LCD or Plasma Portable 

• Mini Size Tower Cas^ 


Standard Pre-Built Configurations: 


286/12 With 512K. Hard DUk Drive, Monitor k Video Card 

VMeo 

40Mfr4SMS 
t:t RU 

66MB-2SMS 
t:t RU 

7IMB-I8MS 

1:1 MFM 

llOMB^SMS 

t:tRU 

Mono 

$1207 

$1432 

$1572 

$1672 

M^AA4ono 

$1402 

$1627 

$1767 

$1867 

EGA 

$1547 

$1772 

$1912 

$2012 

VGA/16Bit 

$1637 

$1862 

$2002 

$2102 
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Unbelievable Price 


PC BRAND 286/20 $999 


PC BRAND 386/SX-16 $1099 



20 MHz Clock, Zero Wait Operation 
NortonSI 23.0 •Landmark™ 26.7mhz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 


Standard System Features: 

• 80286 Processor Operating at 20MHz w/Zero Wait Stales in 

interleave mode delivering 27MHz Effective Throughput 

• 5I2K RAM expandable to 8MB on the System board using 256K 

and/or 1MB 100ns RAM 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced 101-key AT Style Keyboard 

• High Gipadty 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX. UNIX. 

NOVELL. 3COM, and PCNET compatibility 

• Built-in System Board LIM 4.0 EMS hardware drivers 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 Slot motherboard design ( 5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• Mini Size Tower 9 Case * Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• CompaqS Style LCD or Plasma Portable 



16 MHz Clock, Zero Wait Operation 
NortonSI 18.7 •Landmark" 18.3mhz 
512K, 1.2MB or 1.44MB Drive, 101-Keyboard 

Standard System Features: 

• 80386SX Processor Operating at 16MHz delivering I8MHz 

Effective Throughput 

• 512K RAM expandable to 8MB on the System board using 256K 

and/or IMB80ns RAM 

• 1.2MB 5.25” or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller 

• Enhanced lOl-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387SX Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 

NOVELL. 3COM. and PCNET compaHbility 

• 8 Slot motherboard design ( 5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

(Shown with optional Mini Size Tower 9 Case) 

Options: 

• Mini Size Tower ® Case * Factory Installed RAM Upgrades 

• Custom configurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 


Standard Pre-Built Configurations: 


286/20 W/512K. Hard Disk Drive, Monitor & Video Card 


40MS-tSM5 

1;1RLL 

«6MB-2SMS 
1:1 RLL 

71MS-18MS 
1:1 MFM 

110MB-2SMS 
1:1 RLL 

150-I7MS 

1:1 ESDI 

32a-16MS 

1:1 ESDI 

Mono 

$1407 

$1632 

$1737 

$1862 

$2357 

$2817 

M^IA/Mono 

$1602 

$1827 

$1932 

$2057 

$2552 

$3012 

EGA 

$1747 

$1972 

$2077 

$2202 

$2697 

$3157 

VCA/16Bil 

$1837 

$2062 

$2167 

$2292 

$2787 

$3247 


Standard Pre-Built Configurations: 


386SX-16 W/512K, Hard Disk Drive, Monitor & Video Card 

'' — ^Drivel 

40M8^SMS 

66MB.25MS 

71MB-I8MS 

I10MB-28MS 

Isa-ITMS 

32D-16MS 


MRLL 

1:1 RLL 

1:1 MFM 

1:1 RLL 

1:1 ESDI 

1:1 ESDI 

Mono 

$1507 

$1732 

$1837 

$1%2 

$2457 

$2917 

VGA/Mono 

$1702 

$1927 

$2032 

$2157 

$2652 

$3112 

EGA 

$1847 

$2072 

$2177 

$2302 

$2797 

$3257 

VGA/t6Bit 

$1937 

$2162 

$2267 

$2392 

$2887 

$3347 


TURN PAGE FOR MORE PC BRAND SYSTEMS... 

FOR NAME BRAND PERIPHERALS SEE OUR AD ON FOLLOWING PAGES... 


To Order Call 1-800-PC BRAND 

(Call 1-800-722-7263) In AU 50 Slates FAX# 1-800-722-7392 New Winter Extended Hours ^1 IS 

PC Brand, Inc. 954 W. Washington St.. Chicago. IL.60607 Infl Fax# 312-226-6841 Int’l Voice# 312-226-5200. Open Mon JhruFri.:8am to 8pm Central .MasterCard. 
VISA, Discover. Checks, & Approved P.O.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: l-8()0-662-SERV PCM 8-21 
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Amazing Performance 

"FasterThan a Speeding Bullet!'* 

Cover Story Nov, 1988 

"PC Brand offers the best low cost alternative around" 

PC Magazine Feb.u, i989 


PC BRAND 386/20 $1489 



20 MHz Clock, Zero Wait Operation 
Norton SI 23.0 • Landmark Speed 26.1MHz 
1024K, 1,2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• True 20MHZ Intel 80386-20 CPU Operating with Zero Wait States 

delivering up to 26.1MHz Effective Throughput 

• I024K RAM standard expandable to 16MB using 256K and/or 

1MB RAM 

• 1.2MB S-ZS" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDI Configurations 

• Enhanced 101 -key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Qock/Calendar with 5 Year Battery 

• 80287, 80387 Co-Processor Support 

• AMI BIOS with full MS/DOS, OS/2, XENIX, UNIX, 

NOVELL, 3COM and PCNET compatibility 

• 8 Slot motherboard design (5 16Bit & 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays 

Options: 

• Full or Mini ^ze Tower O Case 

• Custom configuratioiu w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable • Weitek Co-processor 



25 MHz Clock, Zero Wait Operation 
Norton SI 28.2 •Landmark Speed 33.6MHz 
Norton SI 31.6 • Landmark Speed 435 w/Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

• Intel 80386 Processor Operating at 25MHz with Zero Wait States in 

interleave mode delivering 34 to 44 MHz Effective Throughput 

• 1024K RAM standard expandable to 16MB using 256K and/or 

1MB RAM 

• 1.2MB 5.25" or 1.44MB 3.5" DUkette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy Drive controller, 

977.6 KB/SEC Caching Controller w/ESDI Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80287, 80387 or Weitek Co-Processor Support 

• Industry SUndard BIOS with fuU MS/DOS, OS/2, XENIX, UNIX, 

NOVELL, 3COM and PCNET compatibility 

• User configurable I/O timing permitting compatible operation 

with older peripherals or faster I/O for newer devices 

• 8 9ot motherboard design (5 16Bit 4c 3 8Bit) 

• Medium foot print case with 5 Disk Drive bays (FuU size esse w/csche) 

Options: 

• 32KB or 64KB Cache Processor •Weitek Co-processor •Tower sCase 

• Custom coitfigurations w/Name Brand peripherals of your choice 

• Compaq® Style LCD or Plasma Portable 


Standard Pre-BuUt Configtirations: 


386/20 With 1024K, Hard Disk Drive, Monitor 4c Video Card 

'••..privw 

Vldio\ 

4(»4B-45M5 
11 MFM 

MMB-25M5 

MRLL 

71MB-18MS 
11 MFM 

n0>25MS 
1:1 (U.L 

ISO-ITMS 

MESDI 

330-I6MS 

MESOt 

Mono 

$1995 

$2095 

$2220 

$2330 

$2860 

$3305 

VC A/Mono 

$2170 

$2270 

$2395 

$2505 

$3035 

$3480 

EGA 

$2280 

$2380 

$2505 

$2615 

$3145 

$3590 

VGA/16Bit 

$2370 

$2470 

$2595 

$2705 

$3235 

$3680 


Standard Pre-Built Configurations: 


386/25 With Hard Disk Drive, Monitor 4c Video Card 

Vkl€o^\,^ 

40MB-45MS 

tilMFM 

b6MB-2SMS 

MRLL 

71MB-18M5 

1:1 MFM 

nOMB-25M5 

MRLL 

15(V17MS 

MESDI 

320-l^ 

MEsra 

Mono 

$2182 

$2332 

$2462 

$2592 

$3162 

$3412 

VCA/Mono 

$2387 

$2537 

$2667 

$2797 

$3367 

$3617 

EGA 

$2502 

$2652 

$2782 

$2912 

$3482 

$3732 

VCA/16Bit 

$2577 

$2727 

$2857 

$2987 

$3557 

$3807 


CRT display is counesy of RIX Softworks,liu;. Irvine. CA. 
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Exceptional Support 


386/33 CACHE $2799 



Worlds Fastest 
Personal Computer! 


33 MHz Clcxik, Zero Wait Operation 
NortonSI 45.9*Landniark58.7MHz w/32K or 64K Cache 
1024K, 1.2MB or 1.44MB Drive, 101-Keyboard 
Standard System Features: 

•True 33 MHz INTEL 80386-33 CPU operating with Zero Wait States 
Delivering up to 58.7 MHz Effective Throughput 

• Intel 82385-33 Cache Processor with 32K 25N5 Static RAM Standard, 

Field Upgradable to 64K 

• 1024K RAM Standard Expandable to 16MB 

• 1.2MB 5.25" or 1.44MB 3.5" Diskette Drive 

• 1:1 Interleaving Dual Hard Drive/Floppy E>rive Controller, 

977.6 KB/SEC Caching Controller w/ESDI Configurations 

• Enhanced 101-key AT Style Keyboard 

• High Capacity 200 Watt System Power Supply 

• Real Time Clock/Calendar with 5 Year Battery 

• 80387 or Weitek Co-Processor support 

• Phoenix BIOS With Full MS/DOS, OS/2. XENIX, UNIX, NOVELL. 
3COM and PCNET compatibility 

• 8 Slot motherboard design 

• Full size case with 5 Disk Drive bays 

(Shown with Optioiial Full Size Tower • Case) 

Options: 

• Custom configurations w/Name Brand peripherals of your choice 

• Weitek Co-Processor • Tower® Case • Factory Ram Upgrades 


Standard Pre-Built Configurations: 


386/33 With Hard Disk Drive, Monitor & Video Card 


1:1 MFM 

66M8-2SMS 

t:l iU.L 

71MS-ISM5 

1:1 MFM 

noMB-rsMS 

MRU 

150MS47M5 

MESDI 

320MB-1(K6 

M ESDI 

Mono 

$3259 

$3454 

$3554 

$3679 

$4124 

$4634 

VGAAIono 

$3454 

$3649 

$3749 

$3874 

$4319 

$4829 

EGA 

$3599 

$3794 

$3894 

$4019 

$4464 

$4974 

VGA/16Bit 

$3689 

$3884 

$3984 

$4109 

$4554 

$5064 


+ Norton SI 3.0 CRT display is courtesy of RIX Softworks,lAC Irvine. CA. 



BRAND 


YourBestChoice 
forQualitySystems 
Toll-Free Support 
Toll-Free Service 
Free Freight 
5-Year Warranty 

286/386 PORTABLES fron, $1745 




286 & 386 Systems 
•512K,1.2MB Drive, 

Combo Controller, 

LCD Backlit Display 
Optional VGA 
Plasma Display 


All feature: 

• 640 X 400 Backlit 
Supertwist LCD by TOSHIBA 

(VGA ISCreyScaierUsnuvfTMonNowAvaiUNri 

• Monographic & Color operating 
modes, VGA Optional 

• External Monitor Support 

• 2 Available expansion slots 

• 86-key keyboard 

• Accomodates two 5.25" or 
3.5" Floppy/Hard Disk Drives 

• 200 Watt 1 12/220 Autoswitch Power 

• Serial, Parallel, Game Port, Clock/ 
Calendar Standard 


Standard Pre-Built Configtuations: 


Portable System Processor and Drive Options 


286-12 

286-20 

386/SX-16 

386-20 

386-25 

1 Floppy 

$1745 

$1945 

$2045 

$2595 

$2795 

40MB 

$2175 

$2375 

$2475 

$3025 

$3225 

66MB 

$2275 

$2475 

$2575 

$3125 

$3325 

150MB 

$3140 

$3340 

$3440 

$3990 

$4190 


*386/20 and 386/25 Systems come with 1024K. 


SAVF. ON NAME BRAND I’ERII’HERAl.S... .SEE ODR AD ON EOI.LOWING PACES... 


To Order Call 1-800-PC BRAND 

(Call 1-800-722-7263) In All 50 States FAX# 1-800-722-7392 New Winter Extended Hours SJ 

PC Brand, Inc. 954 W. Washington St., Chicago, IL.60607 Int’l Fax# 312-226-6841 Int'l Voice# 312-226-5200. Open Mon lhruFri.:8am to 8pm Central .MasterCard, 
VISA, Discover. Checks, & Approved PO.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: l-8(30-662-SERV PCM 8-21 
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Shop PC Brand Today. 


LAPTOP COMPUTERS* 


MODEMS 


DISKDRIVES 


NEC 

Multispeed HD Call 

Ultralite w/lMB Call 

TOSHIBA 

1000; 5t2K.80C8fi.l FDD ...„.$679 

1600 BACKLIT. 80C86-12, IMC, 20MB HD.FDD . 3240 

3100EcA5 PLASMA 80C86-JZ 'MB. 20MB HD. TOD 2805 

3200; EGA, 80286-12. 1MB, 40MB HD, FDD 3595 

5200/40 VGA, 80386-20, 2MB. 40MB HD, FDD. ...6115 
ZENITH 

Supersport 286,20Meg Call 

Supersport 286,40Meg Call 

Supersport 88, 20Meg Call 

Other Makes and Mtidels Call 


MONITORS* 

MAGNAVOX 

7BM623 1 2" Amber TTL Monochrome $79 

7BM749 14" VGA White Rat Screen 135 

CM8762 13" RGB (640x200) Color 230 

CM9043 13" EGA (640x400) Color 339 

9CM082 14" VGA (640x480) .31 DP Color 415 

MITSUBISHI 

XC-1410 14" EGA (640x350) $369 

AUM-1381 14" Diamond Scan 499 

HL6605 15" CAD Monitor 1295 

HU905 19" CAD Monitor 2325 

NEC 

Multisync 2A 14" (800x600) VGA $499 

Multisync GS 14" Mono 249 


Multisync 3D 14" (1024x768) ega/vga ...679 

Multisync 4D 16" (1024x768) .28DP Call 

Multisync 5D 20" (1280x1024) .31 DP ....Call 

PRINCETON GRAPHICS 

Max 15 15" Multifreq. Monochrome ....$249 

Ultra 16 16" Multifreq. EGA/VGA 879 

Ultrasync 14" Multifreq. EGA/VGA 520 

PRINCETON PUBLISHING LABS 
Multiview 1 5" Full Page Monitor w/adapt..$890 
RELISYS (Top Rated by Infotoorld and PC Worldt 


RE-9513 14" VGA(720x480).31DPColor $369 

SEIKO 

CM1430 14" (1024x768) Dualfreq $549 

SONY 

CPD1304 14".25DP(1024x768)Multiscan .$689 
CPD1320 13" (640 x 480) VGA 485 

ZENITH 

ZCM-1490 14" Ratscreen Enhanced $619 



A.T.I. 

2400ETC Internal Modem w/MNP5 ...$165 
2400ETC External Modem w/ MNP5 ...205 
HAYES 

1200B Ini. w/Smartcom $285 

2400B Int. w/Smartcom 429 

1200 Ext. Modem 285 

2400 Ext. Modem 429 

PC BRAND 100% Hayes Compatible! 

12(X) Baud Internal w/Bitcom $49 

1200 Baud External 70 

2400 Baud Internal w/Bitcom 89 

2400 Baud External 129 

US ROBOTICS 

Courier HST/9600 $599 

Courier V.32 9600 Baud Ext.w/MNP5 ..889 

Courier HST Dual Standard Modem 995 

Courier HST/IX 9600 Modem 925 


Internal Modems 


100% Hayes Compatible. Free Software! 



TAPE BACK-UP 

SPECIAL 


80/40MB Internal Tape Back-Up* 

$279 

Uses DC2000 Series Micro Cartridges 
‘When used with CMS Backup Software 


VIDEO CARDS 


ATI 

VGA Wonder w/256K $279 

VGA Wonder w/ 51 2K 345 

PARADISE 

Autoswitch 480 EGA $139 

VGA+ 219 

VGA+ 16 16 Bit Version NEW 249 

VGA Professional w/512K 349 

PC BRAND 

Mono Graphics w/Printer Port $55 

Color Graphics w/Printer Port 49 

EGA (640x480) Autoswitch 99 

VGA 159 

VGA 16 Bit 195 

VIDEO SEVEN 

Faslwrile VGA $279 

VRAM VGA 450 

VRAM VGA W/512K Call 



FLOPPY DISK DRIVES: 

360K 5.25" HH Black $75 

720K 3.5" HH w/5.25" Mounting 80 

1.2MB 5.25" HH Grey 85 


1.44MB 3.5"HH Grey w/5.25" Mounting 95 

PS/2 FLOPPY DRIVES 

CMS 5.25" 360K/PS/2 Exl.Hoppy $199 


HARD DISK DRIVES: 

IOMEGA 

B120I Single 5.25" 20MB Int $765 

B144I Single 5.25" 44MB Int 995 

B244X Dual 5.25" 44MB Ext 1995 

MINISCRIBE 

71MB 18MS M3085 $595 


150MB 17MS M3180E ESDI 1/2 Hgt ..1195 

320MB 16MS M9380 ESDI Full Hgt 1550 

640MB 16MS M9780 ESDI Full Hgt 2850 

PRIAM 

130MB 20MS ID130AT Full Height ....$1395 
160MB 28MS ID160EC ESDI w/CNTRL 1650 
330MB 20MS ID330PS INT. for PS/2 ... 1895 
330MB 20MS 1D330EC ESDI w/CNTRL 2250 
SEAGATE 

20MB 65MS ST225 w/XT Controller ...$249 


20MB 65MS ST225 209 

20MB 35MS ST125 w/XT Controller 299 

20MB 35MSST125 245 

30MB 65MS ST238 w/XT Controller 269 

30MB35MSST138 310 

30MB 35MS ST138 w/XT Controller 355 

40MB 28MS ST25M 349 

40MB 24MS ST151 419 

80MB 28MS ST4096 Full Height 590 

TOSHIBA 

66MB 25MS MK134RLL 429 

110MB 25MS MK72 RLL 669 

1 56MB 23MS MK-1 56FA ESDI Full Hgi 1 095 


If the drive you require is not listed here please 
contact our sales department for a quote! 


TAPE BACKUPS 


60MB Archive Int. or Ext. w/Cntrl $590 

60MB Maynard Maynstream Portable ..889 


1 50MB Archive Internal 925 

150MB Archive External 1250 


150MB Maynard Maynstream Portable .....1395 
2.2GB Maynard Maynstream Portable 4350 


PC BRAND 16Bit VGA 


Ultra Hi'performance VGA Card, compatable 
w/ VGA, EGA, monochrome, and multisync 
monitors. Analog and Digital output, 
upgradable to 
S12K, resolution 

10 1024x766, ^ 

many software 

drivers 


$195 
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Save Time. Save Money. 


SCANNERS/DIGITIZERS 


Complete PC Half Page Scanner .........$189 

Complete PC Full Page Scanner ............ 575 

DFl HS3000 Plus Gray Scale Hand Scan 219 

Hewlett Packard Scanjet Plus Call 

Microtek MS II 1050 

Microtek MSF300G w/256 Grey Levels ... 1495 

Microtek MSF300Q w/64 Grey Levels 1275 

Summasketch 12X12 378 

Summasketch 12X18 599 


PRINTERS* 

BROTHER 

HL 8E Laser (HP LJII, HPGL) $1875 

EPSON 

LX810 180/30 189 LQ510 180/60 329 

FX850 330/88.... 345 FX1050 264/54 445 


LQ850 330/88...CaIl LQ1050 330/88....Call 
LQ950 264/88...Call LQ2550 400/108..CaU 
KODAK DICONIX 

150Plusl50/50..315 300WP 310/73 439 

HEWLETT PACKARD 


Deskjet Plus .....710 LaserJet II ..........1720 

LaserJet IIP ......Call 

LASER JET ACCESSORIES 

CPI Superfont Cart, adds 150 fonts 295 

CPI IMB Memory Kit 319CPI 2MB MemoryKit. .549 

PRINCETON PUBLISHING 

PS-388 Postscript board 2250 

Adds Postscript to your HP LASERJET! 

NEC 

P2200XE 192/54 335 P9XL 400/140 ....1030 
P5200 265/90 ....530 P5300 Wide 675 


LC890 Laser ....3190 LC890XL User .. 4495 
OKIDATA 

ML320 300/62 ..345 ML321 300/62 479 

MU80 180/b0.. .359 ML390 270/90 475 

MU91 270/90 ..655 ML393 450/120.. .995 
PANASONIC (New Models Listed) 

1180 192/38 189 1191 240/48 245 

1124 192/63 339 1524 240/80 545 

TOSHIBA 

321SL 216/72...Call 341SL Wide Carr™ Call 

351SX 360/120. Call Kxpress311 Call 




NOVELL NETWORKING 


NOVELL 

4 User ELS 286 Uvel 1 $429 

8 User ELS Level II (Version 2.15) 899 

Advanced Netware 286 (Ver. 2.15) 1795 

SFT Netware 286 (Ver. 2.15) 2809 

Netware 386 Call 

Disc Coprocessor Board 379 

NE2000 Ethernet File Server Board 399 

NEIOOO Ethernet Card 269 

GATEWAY ( PC Magazines Editors Choice) 

G/ Ethernet AT $435 

G/NET 269 

G/ Ethernet for PS/2 Call 

STANDARD MICRO 

PC130 Arcnet Board $135 

PC270 Twisted Pair Arcnet Card 130 

PC5(X)-WS 16 Bit Work StationBoard ....375 
PC550- WS 16 Bii Twisled Pair Work Station Bd 395 
PC550-FS 16 Bit Twisted Pair File Server Bd 495 

PSllO Arcnet Board for PS/2 439 

PC500-FS 16 Bit File Server Board 449 

ARCNET Passive Hub 72 

ARCNET Active Hub 359 

ARCTNET Twisted Pair Active Hub 429 

TIARA 

4 Port Passive Hub $49 

8 Port Active Hub 285 

Uncard/A 8Bit ARCNET Board 89 

Uncard/E 8Bit ETHERNET Board 199 

Uncard/E 8Bit Twisted Pair ETHERNET 329 
WESTERN DIGITAL 

Ethercard+ w/Novell Drivers $219 

Ethercard+ Twisted Pair Ethernet Board 319 

Elhercard+ A for PS/2 320 

UNINTERRUPTABLE POWER 
ELGAR 

IDSllOO 1000 Watt UPS Call 

IPS 500 Watt UPS Call 

PTI 

DataShield Turbo/2 625 Watt 595 



BRAND 


Free Freight 

30-D^ Money-Back 
Guarantee 

Toll-Free Service 
and Support 

No Credit Card 
Surcharges 

Wc carry over 10,000 different hardware and toft- 
ware products. Call for prices on products not listed. 

SOFTWARE 


ALDUS Pagemaker $499 

ASHTON-TATE DBASE IV 449 

BORLAND <3uattro 149 

CENTRAL POINT PC Tools Deluxe 42 

FUNK SOFTWARE Sidewa ys . 42 

LOTUS 123 3.0 295 

MICROSOFT Excel 2.1 235 

MICROSOFT Windows 386 1 25 

MICROSOFT Word 5.0 205 

WORD PERFECT Word Perfect SX) 220 

XEROX Ventura Publisher 2.0 499 



INTEL 


Aboveboard Plus w/512K 

Aboveboard Plus I/O 512K 

Inboard 386 for PC w/lMR 

$419 

469 

595 



859 

8087-2 

179 8087-1 

.. -189 

80387.16 

3d9 80787.10 

779 

80387-25 

.495 80387.70 

399 

80387.SX 

.339 80387-33 

659 


*Oversized Monitors, Laser Printers, Laptops 
and Plotters are excluded from free freight. 


To Order Call 1-800-PC BRAND 

Call 1-800-722-7263) In All 50 States FA>» 1-800-722-7392 New Winter Extended Hours HI 

PC Brand, Inc. 954 W. Washington St., Chicago, IL.60607 Int'l Fax# 312-226-6841 Infl Voice# 312-226-52()O.Open Mon thru Fri -.Sam to 8pm Central .MasterCard, 
VISA, Discover, Checks, & Approved PO.s Accepted. Prices and specifications subject to change. Customer Service Inquiries Call: l-8(X)-662-SERV PCM8*21 
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Wrkstatioris no longer 
have to be stationary 



At Toshiba, we don’t just con- 
centrate on making computers, 
but on answering the specific 
needs of business. 


Like how to get the power you 
expect fiom a workstation out of 
a portable computer. 

That’s what led us to design 
the new T5200. 


We gave it a 386 processor, 
2MB RAM internal (upgradable 
to SMB) and a high resolution 
VGA display clear enough for 
the most sopihisticated graphics. 

We make it available with 
either a 40 or 100 megabyte 
internal hard disk and with two 


ulM-compatible expansion slots 
that you can fill with many dif- 
ferent kinds of add-ins, such as 
mainframe communications 
boards and LAN cards. 

And we got it all into a machine 
that weighs only 18.7 pounds. 

Which means you can use it as 
a very powerful PC or as a very 
portable workstation. 

After all, we believe portability 
is more than just an issue of where 
you do your work. 
It’s also what 
you can do there. 




TS200:20MHz386 
processor, 2 internal 
IBM compatible e^n- 
sion slots, VGA di^>lay 
with external VGA 
monitor port. 40MB or 
100MB hard disk, 2MB 
RAM standard ex- 
pandable to 8MB, 1.44 
MB 5 diskette drive. 


t Toshiba is the world 
miiirin trufyportaNi’ 

. anJ pnanufactures 

a (tmpU'te line of high (pwf^dot-matrix and laser 
printers. For more mfor>nalufncalll-8(X)-457-7777. 


Tnhi 


In T ouch with Tomorrow 

TOSHIBA 

Toshiba America Infhrmatkxi Systems. Inc. Cnniputer ^^iems Division 
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ADD-IN MEMORY BOARDS 


A 

Slot Full of 

If your 286 is eating up memory 
like potato chips, 

these LIM EMS 4.0 memory boards can 




provide the extra RAM 

you need for the latest memory-hungry 

applications. 


by Edward Mendelson 


In dinosaur days — back in 
1981 — computer designers 
thought that 640K of mem- 
ory was a monstrous 
amount. In fact, they 
thought that I28K 
was a monstrous amount. 
Today, single applications 
such as Lotus 1-2-3, Release 3, de- 
mand an entire megabyte of RAM just to 
load. So much for foresight. 

DOS’s 640K barrier was made to be broken, 
and a memory board supporting the Lotus/Intel/Micro- 
soft (LIM) Expanded Memory Specification (EMS) is the 
perfect hammer. PC Labs tested ten of the latest generation of 
EMS boards designed for the classic AT bus. All of these boards can 
hold at least SMB of EMS memory. And all support the latest version of 
EMS, the LIM 4.0 specification introduced in 1987, with varying degrees of 
thoroughness. An earlier generation of lower-capacity 80286 EMS 4.0 
boards, many of which are still available, were reviewed in the October 11, 
1988, issue of PC Magazine (“Leveraging RAM with LIM 4.0”), 
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Expanded memory provides the only 
way to bypass the 640K ceiling of all class- 
es of personal computer, from workhorses 
driven by the humble 8088 to 486 thor- 
oughbreds. 8088 and 80286 machines nor- 
mally need special EMS-equipped memo- 
ry-expansion boards to implement EMS. 
However, software can also be used to em- 
ulate expanded memory in the extended 
memory that 286 machines have, if you’re 
willing to accept reduced speed. One such 
emulator is Douglas Boling's EMS40 
.SYS, available on PC MagNet. More-so- 
phisticated 386 and 486 machines don't 
need special EMS boards, but use the 
memory on the motherboard or any expan- 
sion card for EMS. 

HISTORY OF RAM 101 

To understand what an EMS board can and 
can't do, it helps to know the history of the 
various assaults that programmers have 
made against DOS’s 640K wall. This limit 
seemed sensible and generous when IBM 
established it in 1981. The 8088 micro- 
processor used in the original PC and XT 
can directly recognize only 1 MB ( 1 ,024K) 
of memory. IBM allocated the lower 640K 
of that megabyte for the RAM used by the 
operating system and application pro- 
grams, and it reserved the upper 384K for 
the various ROMs used by the computer it- 
self and its hardware options. The upper 
memory also served the video cartls and 
the “cassette BASIC” ROMs that IBM 
put into its computers so that you could do 
something with the machine even if you 
lacked a disk drive. 

It’s the lower region of the upper 384K 
that marks the normal upper limit of DOS. 
Because this region is normally used only 
by EGA and VGA adapters, it’s some- 
times possible for monochrome or CGA 
systems to borrow a few more kilobytes to 
add to the DOS region by performing spe- 
cial tricks with hardware or software. Even 
VGA and EGA users can sometimes bor- 
row those extra kilobytes if they’re wilting 
to give up high-resolution graphics. (See 
the sidebar ‘ ‘736K DOS for the Price of a 
Phone Call.’’) 

TAKE THE LONG WAY HOME 

The video solution isn’t available to every- 
one, and it doesn't make much of a dent in 
the 640K barrier. So instead of trying to 
push through the barrier, programmers and 
computer designers have found ways 
around it. The first alternative route to 
more memory was taken in 1983, when 
IBM introduced the PC AT. The AT’s 


AOO-IN MEMORY BOARDS 

UM EMS 4.0 


80286 chip addressed up to 16MB of 
memory, and any extended memory in- 
stalled above I MB could be used for 
RAMdisks and similar utilities. None of 
this memory, however, was available to 
applications, since it could be addressed 
only by putting the 286 processor in pro- 
tected mode, and there were no applica- 
tions that could work in protected mode at 
that time. As a result, this memory went to 
waste. 

Next, in 1985, the LIM EMS allowed 
specially written software to swap data in 
and out of DOS’s 640K while normally 
storing that data in a special region avail- 
able equally to 8088 and 80286 mach- 
ines — and now to 80386 machines. (In 


To understand what an 
EMS-board can and 
can’t do, it helps to 
know the history of 
thevarious assaults 
programmers have 
made against DOS's 
640K wall since t981. 


fact. Tall Tree Systems introduced a com- 
parable memory-swapping scheme on its 
original JRAM boards, but the Tall Tree 
specification never caught on; the LIM 
spec, on the other hand, spread like wild- 
fire.) 

The original EMS specification an- 
nounced in 1985, EMS 3.0, allowed you 
to use up to 8MB of expanded memory, 
usually in the form of RAM on special 
EMS expansion boards. EMS-aware ap- 
plications like 1-2-3, Release 2.0, could 
use that extra memory to keep large 
spreadsheets in RAM. And even if your 
applications knew nothing about EMS, 
you could still use all that extra memory 
for a RAMdisk, print spooler, and disk 
cache. But no one ever used EMS 3.0. It 
was quickly superseded by EMS 3.2, 
which took over an otherwise-unused 64K 


region of the upper 384K and used it as a 
window for accessing information — up to 
four 16K pages worth — in expanded 
memory, giving applications more data 
space. An Enhanced EMS specification 
(EEMS) created by AST Research, (^ad- 
ram Corp. . and Ashton-Tate incorporated 
EMS 3.2 but increased its flexibility by 
allowing operating environments like 
Microsoft Windows and DESQyiew to use 
expanded memory for multitasking. The 
EEMS specification allowed the entire 
1 ,024K address range — including both 
conventional and protected memory — to 
be passed through 16K pages. It also add- 
ed support for two mapping registers. 

Finally, in 1987, Lotus, Intel, and 
Microsoft introduced the LIM 4.0 specifi- 
cation, which incorporated virtually all of 
the features of EEMS and added more. 
Most notably, LIM 4.0 adds support for up 
to 32 mapping registers and gives pro- 
grams the ability to address up to 32MB of 
RAM. 

THE SOFTWARE SOLUTION 
As the LIM EMS 4.0 specification devel- 
oped, so did other means of cracking 
6^K. One obvious way of breaking the 
DOS barrier is OS/2. Although there is no 
RAM barrier for OS/2,‘ the EMS drivers 
supplied with some of the boards in this 
survey allow you to use expanded memory 
in the DOS compatibility box under OS/2. 

Another tool for bypassing the 640K 
constraint — short of installing OS/2 — is a 
“DOS extender’’ of the type used by pro- 
grams like 1-2-3, Release 3, and the IBM 
Interleaf Publisher. DOS extenders, 
which use AT-style extended memory 
rather than LIM expanded memory, are 
built into individual DOS applications de- 
signed to be run on 80286 or 80386 com- 
puters, and they allow the application to 
work in the multiple megabytes as if the 
640K wall were merely a mirage. DOS ex- 
tenders affect only the programs that incor- 
porate them; they can’t extend DOS for 
any other programs you may favor. 

If you’ve already spmng for expensive 
extended memory, you can use expanded- 
memory emulators to configure your AT’s 
extended memory to LIM EMS 4.0. But 
while this software will give you the extra 
space you need for your 1-2-3 spread- 
sheets, only a LIM 4.0 board will give you 
such features as alternate hardware regis- 
ters to allow fast task-hardware switching 
under multitasking environments. (For a 
discussion of packages that make the most 
of your RAM investment, consult “EMS 
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THE OUTLOOK FOR MEMORY: More RAM for Fewer Dollars 


by Edward Mendelson 

After the drought, the flood. 

The days when memory cost $500 a 
megabyte — that is, if you could find 
someone who could sell you the 
chips — are finally over. Although it 



Sit*** 


still isn't cheap to outfit a computer 
with the SMB that you'll need before 
you can do anything useful with OS/2, 
the sting is a lot less painful . In the sum- 
mer of 1989 you could buy mail-order 
RAM for as little as $150 per mega- 
byte. Barring other natural di.sasters. 
that price should continue to fall gradu- 
ally over the course of the next few 
months. 

Cheaper RAM means more room 
for large documents in expanded mem- 
ory; more room for disk caches, print 
spoolers, and RAMdisks: and more 
speed and flexibility for multitasking 
operating environments like Microsoft 
Windows and DESQview. It also means 
that the most popular topic of conversa- 
tion at the 1988 Comdex shows is now 
passe. 

While prices have changed, the 
composition of the RAM market 
hasn't. The memory chip arena 
remains dominated by the 
Japanese giants Hitachi, 
Toshiba, Matsushita, 
Fujitsu, and NEC. 
IBM makes huge 
quantities of 
RAM but 
doesn't sell them 
to anyone else. 
Other American vendors such as Mi- 
ertrn and Texas Instruments, as well as 
Europeans such as Siemens, are lesser 
players. But IBM, DEC. HP, and other 
American firms recently united to cre- 
ate a new conglomerate: U.S. Memo- 
ries Inc., which will compete with the 
Japanese to prrxiuce the new generation 
of 4-megabit RAM chips. 



You can now buy the DRAM (dy- 
namic random access memory) chips 
used on most motherboards and expan- 
sion cards in three different forms. 
Your choice is restricted by the mother- 
board or expansion board you buy, be- 
cause the design of the board deter- 
mines which form of RAM it needs. 
Each form has its own advantages for 
purcha.se and installation, but once you 
turn on your computer, it makes no 
practical difference which form you de- 
cide to use. 

The most familiar form of RAM are 
the dual in-line package (DIP) chips 
that look like silicon centipedes. 
They're the cheapest of all, but they oc- 
cupy the most real estate on mother- 
boards and expansion boards. If you’re 
not attentive during installation or re- 
placement, you can bend the pins, but 
you can buy a device to insert or re- 



Intel's Above Board Plus 8 I/O uses DIP 
chips for up to 14MBofmenx)ry with the 
piggyback daughtercard. 

move DIP chips and to straighten pins 
before installation. In the summer of 
1989 you could buy a megabyte of KXJ- 
nanosecond DIP RAM (9 I Mb chips) 
for about $160 from a mail-order sup- 
plier. A 33-MHz computer would prob- 
ably need slightly costlier 80- or 85-ns. 
RAM instead. 'The hardware caches 
used in fast 386 computers normally 
makes faster RAM unnecessary. 

You can still buy 256-, 64-. and 16- 
kilobit DIPs, but they'll end up eosting 
you more than the corresponding I- 
megabit chips. As for the fijture, IBM 
announced in June 1 989 that it was pro- 
ducing 4Mb DIPs "in quantity" for use 
in its own computers. Hitachi an- 
nounced a few days later that it would 
have similar chips ready for the open 
market. Initial pricing, expected to 
drop quickly, may be in the $1,000- 
per-megabyte range. 



More-expensive and -compact 
forms of RAM are SIPs (single in-line 
packages) and SIMMs (single in-line 
memory modules). SIPs look like 
moustache combs. They consist of a 
narrow board with surface-mounted 
RAM and a row of pins extending from 
one of the longer edges. SIPs are tricky 
to install by hand, but are often factory- 
soldered to the underlying board. This 
makes replacing a problem chip diffi- 
cult. so it’s better to send these boards 
back to the factory for modifications. A 
megabyte of RAM on an 80-ns. SIP 
(nine 1 Mb chips) cost about $290 in the 
summer of 1 989. 

SIMMs look like miniature expan- 
sion boards. With the same narrow 
shape as SIPs. they snap conveniently 
into a socket on a motherboard or mem- 
ory board. Almost anyone can insurll 
SIMMs without worrying about dam- 
age or errors, and removing low-capac- 
ity SIMMs to replace them with high- 
capacity modules is only slightly more 
troublesome. A megabyte of RAM on 
an 80-ns. SIMM (nine 1Mb chips) costs 
about $230. Expect to pay a bit more 
for the special SIMMs IBM uses on the 
motherboard of the PS/2 Models 30 and 
50 — and about twice as much for the 
special SIMMs required in the Model 
70 and 80. 

There's more to RAM than type; 
speed also plays a role in your buying 
decision. Remember as you run for the 
fastest chips in sight that spending extra 
money for speedier RAM is worthwhile 
only up to a point. While system mem- 
ory can whiz along unhampered, slot 
memory is inhibited by the speed of the 
bus, and in the case of 286 computers, 
we’re probably talking about 8 MHz or 
at the most 10 MHz. Anything fasiter 
than 1(X) ns. probably isn’t worth the 
dough, and 120-ns. chips on a LIM 
EMS 4.0 board could be all you’ll need 
in order to take advantage of the assets 
of your 286. ■ 
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on an AT” in Advisor, PC Magazine, 
September 12, 1989.) 


AODHN MEMORY BOARDS 
LIM EMS4.0 


ABtUDES GALORE 

But adding full UM 4.0 capability to an 
80286 means installing an EMS board es- 
pecially designed to support the 4.0 speci- 
fication. Older EMS boards will support 
only 3.2 or, in some cases, EEMS. Ail the 
boards in this survey can be used to add 
LIM 4.0 memory, AT-style extended 
memory, or both, depending on the con- 
figuration you choose when installing 
them. Computers with 8088 chips normal- 
ly need their own expanded-memory 
boards, although some EMS boards de- 
signed mainly for 80286 machines, such 
as those from Intel, can also be used in an 
8088. 

An EMS board can also fill out to 640K 
the S12K of DOS memory that comes on 
many AT motherboards. Depending upon 
how much bacIftUing memory capability 
they have, these boards also allow you to 
diskile some or all of the memory already 
on your motherboard and instead use EMS 
RAM for DOS. This technique isn’t as 
wasteful as it sounds if you plan to use 
Windows or DESQview. It allows the EMS 
driver to address DOS memory in the same 
way it addresses expanded memory, and 
this “mappable conventional memory” 
allows Windows and DESQview to load 
more applications into memory and to 
switch mote quickly among them. At the 
moment, only Windows and DESQview 
use mappable conventional memory — no 
applications make use of it — so you don’t 
n^ to bother with it if you use EMS only 
to load large spreadsheets into 1-2-3. 

With the help of two ingenious and in- 
dispensable new utility packages, a LIM 
4.0 board in an 80286 or even 8088 ma- 
chine now gives you some of the advan- 
tages normally available only on a 386 ma- 
chine. Quarterdeck Office System’s 
QRAM (price not yet available) and Quali- 
tas’s Mov 'EM ($89), both scheduled to 
appear shotdy before this issue hits the 
streets, will let you move device drivers 
and memory-resident programs out of 
DOS memory and shoehorn them into the 
unused portions of RAM that lie between 
640K and 1MB. You can use these pro- 
grams either to reclaim RAM for DOS ap- 
plications or to add TSRs that you never 
had room for before. Both packages in- 
clude utilities that help you find and use 
every last byte of memory in the over- 
640K region that isn’t already used by ex- 
pansion cards and the computer’s BIOS. 



The task; to move a cell from A1 to location IV16384 in a MIcmsoft Bdxl 
spres^eet that stretches across a full megabyte of memory^- ' 4^ 


EXPANDED VERSUS EXTENDED MEMORY 
TWO APPROACHES TO MOVING DATA 


The extended 
solution: 

(1) find the 
memory address 
of the target cell: 

(2) move data 
directly Into target 
cell. 



The expanded 
solution: 

(1) find page In 
which target cell Is 
located; 

(2) bank-switch 
page Into EMS 
addressing 
window: 

(3) find memory 
address of target 
cell; 

(4) move data Into 
target cell. 


The task: to move a range of cells from At :Z26 to location AZ:52 In a Microsoft 
Excel spreadsheet that stretches across a full megabyte of memory. 


The extended 
solution; 

(1) find the memory 
address of the first 
target cell of the 
range; 

(2) use 

microprocessor 
string move 
Instruction to 
relocate data one 
word at a time. 



The expanded 
solution: 

(1) find page In 
which target cells 
are located; 

(2) bank-switch page 
Into EMS addressing 
window: if range fits 
Into one page, the 
range move Is 
complete: If not, 
more pages may 
need to be switched. 


Running Microsoft Excel In two different 
envlrorrments results In two differem 
memory types: under OS/2's Presentation 
Manager the data moves In extended 
memory, and under Windows/286 In DOS 
the data moves in expanded memory. 

- , When moving small random blocks of 
data, extended memory has an Inherent 
speed advantage, but one that is rarely 
apparent to the user. AHhoirgh more steps 
I are Involved in moving bytes through 
• expanded memory, the Instnictlons ate 
' carried out so rapidly on the miciapraces- 
sor's time scale that there Is no appre- 
ciable sfwed difference. 

’a- i 

TAS 




When moving large blocks of data, 
however, expanded memory can some- 
times pull ahead, because a whole range 
can be switched Into the addressing 
window with a few Instructions. Moving 
memory blocks in extended memory twill 
require at least as many microprocessor 
dock cydes as words to be moved (in 
16-bit systems a word is 2 bytes). ikbtIV 

Spe^ gains In memory access for 
add-in boards are tough to oome by; both 
types of memory are Inhibited by bus .igT' 
speed, as all slot memory is on^ as fe^ _ 
as the bus through which It must pass. 
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choices. You can buy Quarterdeck's 
QEMM-50/60, a software driver that sup- 
ports LIM 4.0, or you can switch to IBM’s 
DOS 4.0, which includes a driver that 
gives you LIM 4.0 memory with IBM’s 
memory-expansion units for PS/2 ma- 
chines. 

If you buy one of these add-in boards 
for your 80286 machine and later upgrade 


•,^sV6t^^(,„)e^'by hard- 
"^Vi^^tXA^MEGisa 
AeS't^.^VVc!'' 


to a 386, you haven’t lost your investment. 
Except for a few superfast models, almost 
all 386 computers let you install 16-bit 
memory boards. All you have to do is re- 
configure the board for AT-style extended 
memory and tell the computer’s SETUP 
program to add the amount of RAM on the 
board to the memory already in the ma- 
chine. Your 80386 EMS driver will auto- 
matically convert the board’s AT-style ex- 
tended RAM into LIM expanded memory. 


EMS board 
(-od''9®V t^gister sets 
,^4te'^utthepracti- 
^rleSard with alter- 
5ithout is gener- 
^See the sidebar 
pi That Wasn’t” 
^ion.) 

has so far come to 
red switching (of the 
kST and CEl boards) 
j^orm a task that can’t 
-riably with slower boards, 
.in (xxrurs in a multitasking en- 
xirt when you use communications 
/vare in the background to receive data 
>(9,6(X) bits per second or faster. A slower 
board will lose some of the tlala being re- 
ceived — a faster one won’t. In the teal 
world, however, if you seriously intend to 
receive data at 9,600 bps in the back- 
ground, you should be doing it on an 
80386 machine rather than a 286 with an 
EMS board installed. 

UM4.0FORNON-ATS 

Owners of 286 PCs certainly aren’t the 
only customers for LIM 4.0. In a 386 ma- 
chine, you should configure all your RAM 
above 1MB as AT-style extendi memory 
and use a special 386 driver to convert 
some or all of it into LIM EMS 4.0 memo- 
ry. DOS 4.0 includes a driver that per- 
forms this feat, but two commercial pro- 
grams, Qualitas’s 386-lo-lhe-Max and 
Quarterdeck’s QEMM-386, accomplish 
far mote. These two products are nearly 
identical. Both programs have virtually the 
same set of features; if one adds a feature 
that the other doesn’t have, the other will 
add it a few weeks from now. 

If you have a PS/2 Model 50 or 60 with 
memory expansion from IBM — instead of 
a third-party memory board that comes 
with its own EMS driver — you have two 


Professional-looking labels made ea^! 


&Averv Laser Labels 


_ Avery labelProT. 
AVERY Software for IBM 

PCs offers an easy 
waytoprtxiuce 
professional- 
looking labels and 
transparencies from 

orPosiScript* 

compatible laser printers. LabelPro feanires 
include: 

• Preset layouts for Avery Laser Labels 

• Scaleable fonts, borders & clip art 

• Imports dBASE* and WordPerfect* 

• Free Avery Laser Labels & 
Ihuisparencies in each box. 

Ask for labdPro Software by product code 
#5100 from your local office 
products and computer dealer 
or call 1-800-535-3232 ext 30 
for further information. 

AVERY 


Avery Laser Supplies 

Onier these Awry Usrr supplies by prodiKt code number 


Product 

Code 


Label Size 
HxW 


Labels Per Sheets Per 
Sheet Package 


LabelPro Software 


5100 


Laser Label Software 


Laser Transparencies 


5182 8’/4'x11* 

5282 8’/S' X 11* 


Return Address Labels 


5267 


Address/Shipping Labels 


5160 

5161 

5162 

5163 

5164 

5165 


r x2%' 
rx4' 
1*A'x4* 
2'x4' 
3*/i' X 4* 
8’/4' X 11* 


Laser Disketle Labels 


5196 2%' X 2V«* 
for 316* diskettes 

5197 1'/i'x4* 
forSy«* diskettes 


Laser File Folder Labels 


5266 


X 3»/5.* 


Round Laser Labels 


5293 

5294 

5295 


t%' 

2 ’/ 6 * 

3’/S* 
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although the board's 16-bit RAM will be 
slower than the 32-bit RAM already in the 
80386 computer. You can use only one 
EMS driver in any system, so you 
shouldn't use the EMS driver that comes 
with the board itself. 

RIGOR CTTY 

PC Labs took the ten boards in this survey, 
loaded them with 8MB of RAM, and sub- 
jected them to tests of LIM 4.0 compatibil- 
ity that were evidently more thorough than 
the tests used by some of the manufactur- 
ers. A few boards locked up when we first 
tried to run the tests. We informed the 
manufacturers, who supplied working 
drivers. All of the boards passed our LIM 
4.0 compatibility tests. 

Don't rule out a board because its list of 
extra features is short. If you won't be mul- 
titasking on your 286, a board without al- 
ternate hardware-register sets or much 
backftll capability will more than suit your 
needs. As you compare memory boards, 
keep in mind the configuration of your ma- 
chirie. Some boards have piggybacks that 
protrude into the next spot, restricting its 
use. Other boards have bus-speed ranges 
as narrow as 8 to 10 MHz, whereas Profit 
Systems' Elite 16 Plus HyperCache zooms 
from 8 to 20 MHz. 

Switchless installation is important to 
some users, while others see it as a limiting 
design. RAM price can also influence a 
buying decision; different manufacturers 
price their RAM differently, so find out if 
the manufacturer will sell empty boards 
and then comparison shop to get the best 
deal on RAM chips. 

Before you buy a LIM 4.0 board, con- 
sider filling up your system board with ex- 
tended memory. You can then either pro- 
gram some of this RAM as expanded 
memory and forgo true LIM 4.0 capability 
or leave it as extended memory and add 
full LIM 4.0 with an add-in borud. Many 
PCs, such as the Northgate 286/12 and 
CompuAdd 286/12, take only 1MB of 
conventional/extended memory on the 
motherboard, but competitors such as 
Dell, Zenith, and Everex pack 4MB or 
more on the system board. The Compaq 
Deskpro 286e has a proprietary slot for its 
own memory board runrung at the full sys- 
tem speed of 12 MHz, but if speed isn't a 
priority, one of the boards in this roundup 
will happily fill one of Compaq's other I& 
bit slots. 

It's enough to make you wish the PC's 
original designers had seen Lotus 1-2-3. 
Releases, coming. 


ADO-iN MEMORY BOARDS 


LIM EMS 4.0 


AST RESEARCH INa 

RAMpage Hus 

byRobwtW.Kane 

How do you make a good prxxluct even 
better? If you are AST, you follow up the 
Editor's Choice RAMpage (“Leveraging 
RAM with LIM 4.0,” PC Magazine, Oc- 
tober 11, 1988) with the RAMpage Plus 
286. Embracing the latest advances in 
memory board technology, the $595 
RAMpage Plus is one of the best LIM 
4.0-capabIe boards on the market at the 
moment. 

There is virtually no similarity between 
the RAMpage of old and the RAMpage 
Plus. The old board was characterized by 
DIP switches for setting memory address- 
es, DIP DRAMs for the memory itself. 
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EMS 4.0: The Standard That Wasn’t 


byWbmLRiMeh 

If a camel is a horse designed by a com- 
mittee, LIM EMS 4.0 is a standard 
crafted by an entire congress. As with 
any cocqierative effort, the Lotus/In- 
tel/Microsoft collaboration incorpo- 
rates some compromises. Any one of 
these can catch you unawares and con- 
found your efforts at multitasking. 

Put simply, some LIM EMS 4.0 
boards don’t do multitasking. While 
many expanded memory boards sup- 
port concurrent program operation on 
8088 and 80286 computers, some do 
not — even though they follow the UM 
EMS 4.0 standard to the letter. This in- 
congruity results from the way that the 
LIM EMS 4.0 standard specif page- 
mapping registers. 

Page-mapping registers are special 
hardware memory areas on an EMS 
board that record where infotmation is 
stored in memory. That is, the registex 
indicates which bank of RAM chips 
stores the bits used by a program or 
task. When a certain piece oS code or 
data is requited, the register points to its 
physical locatkw in tte memory hard- 
ware. 

While one set of page-mapping reg- 
isters is necessary ff a LIM EMS 4.0 
board is to work at all, multiide sets al- 
low the control software of multitask- 


ing systems to shift among applications 
instantly. When the supervisory soft- 
ware transfers control one task to 
another — typically on the order of 18 
times per second-^ only needs to peek 
at the second set of registers to see 
where it can teach the needed program 
code in memory. 

The weakness of the LIM EMS 4.0 
standard is that it allows a conforming 
product to have one or more sets of 
page-mapping registers. Boards with 
only one set have hardware enough to 
track only one task. Boards in this 
roundup have iq> to 64 alternate hard- 
ware register sets, although after a cer- 
tain point, the benefit of extra r^isterB 
diminishes. The general rule of thumb 
is that there should be one register set.,^:;. 
for every multitasking qipUcation. 

you want to run ftxirapptiaalxias, your v- 

board should have four registers; a 
board with 64 won’t make your fiiar 
tasks run any faster. And tunning 64 
programs at once would be so tfudng to 
the microprocessor that it would be 
counterproductive. • 

Regardless of the standard’s mini- , 
mum specifications, some programs 
written for LIM EMS 4.0 absohdely re- 
quire multiple registers. LIM EMS 4.0 
accommodates these programs by add- 
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RAMpsge Plus 286 

AST Research Inc., 2121 Alton Ave.. Irvine. CA 
92714; (714)863-1333, 

Ust Price: With OK RAM, $595: with 512K RAM, 
$695; with 2MB RAM. $1 .445. 

Requires: IBM PC AT or compatible- 
In Short: AST. which helped shape the LIM EMS 
4.0 spectfic^on, pushes LIM 4.0 even further 
with the RAMpage Plus 286. While rrot the 
lowest-priced board reviewed, its wealth of 
features make up for its premium price. 
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memory partitions and runs extensive 
memory tests through its REMM.SYS de- 
vice driver to check expanded memory for 
errors. 

Some of the most advanced features 
you could ask for in a LIM 4.0-capab]e 
board are found on the RAMpage Plus 
286: 32 hardware-mapping register sets. 


ADO^IBattRYBCaWO 
Ml EMS 4.8 


suppoit for DMA (direct memory access) 
paging, and 640K conventional memory 
backfill via EMS push the AST product 
into an area of functionality that few other 
memory boards approach. Combined with 
optional parallel and serial ports, the 
RAMpage Plus is a one-slot solution to 
your memory and I/O needs. 

The only peculiarity found in the AST 
board was in its REMM.SYS device driv- 
er. The default configuration has support 
for only 32 handles. The LIM 4.0 specifi- 
cation suggests that an EMM (expanded 
memory manager) provide a minimum of 
64 handles. (Handles are used by an EMM 
to keep track of segments of expanded 
memory requested by applications.) The 
thinking behind reducing the handle count 
was that most people ate using applica- 
tions written for EMS 3.2 and probably 
wouldn’t need more than 32 handles. Do- 


ing routines to the driver that simulate 
multiple registers. Some of these rou- 
tines are function calls — short program 
routines that match generic software to 
the specific LIM EMS 4.0 board hard- 
ware. 

One such function call handles shift- 
ing between registers. With expanded 
memory boards that have only one set 
of page-mapping registers, this func- 
tion call executes a complicated pirou- 
ette each time a multitasking system 
shifts from one task to another. It must 
copy the values from its registers to re- 
served RAM, find the next set of regis- 
ter values elsewhere in RAM, and tran- 
scribe the alternate values into the 
registers. This complex process can 
take so long that it m^es mie task con- 
currency untenable. 

So why are these stunted EMS 
boards allowed to fit the LIM EMS 4.0 
standard? The answer can be traced to 
the committee nature of the specifica- 
tion. The companies that promulgated 
the LIM EMS 4.0 standard all had ex- 
isting products, some of which were 
designed for the EEMS (Enhanced Ex- 
tended Memory Specification) standard 
(which requires two sets of page-map- 
ping registers) and others that con- 
formed to EMS 3.2 (which requires 


only one). By not designating a specific 
number of registers and by using driver 
software as a Band-Aid, makers of both 
kinds of boards almost instantly had 
products that could be sold under the 
new LIM EMS 4.0 banner. 

There are some advantages to the 
flexible standard. With the passage of 
time, designers are likely to improve 
their products and make them increas- 
ingly adept at multitasking. We're not 
forever stuck with LIM EMS 4.0 
boards with just a single set of page- 
mapping registers — or even merely 
two. In addition, the LIM EMS 4.0 
standard allows DMA (direct memory 
access) page-mapping registers, so an 
e.xpanded memory system can quickly 
shift between normal memory usage 
and DMA transfers, potentially speed- 
ing up such tasks as transfers of disk 
dara to different tasks. 

Still, register waffling means you 
might inadvertently buy a board legiti- 
mately labeled as following the LIM 
EMS 4.0 standard, but which won't 
support multitasking In your system. If 
your plans include multitasking, you'll 
want to be sure that any LIM EMS 4.0 
boards you buy support multiple page- 
mapping registers. All LIM EMS 4.0 
boards are not created equal . ■ 


ing this saves conventional memory space 
and reduces overhead on the EMM driver. 
The handle count can be changed to any 
value up to 255 (the maximum number of 
handles that is allowed under LIM 4.0), 
via a switch on the device driver command 
line, in case your applications requesting 
LIM 4.0 resources don't function properly 
with the defaults. 

All in all, the RAMp^e Plus 286 is a 
seamless product. Pushing the memory 
specification as it has for some time, AS'T 
is a force to be reckoned with when you're 
considering LIM EMS 4.0 capabilities. It 
won’t be surprising if the next version of 
the specification is called ALIM 4.1. 


COMPUTER ELEKTRONIK INFOSYS 

OF AMERICA 

RAMflex 

by Edward Mendelson 

The $440 RAMflex memory board, beau- 
tifully engineered in Germany by Comput- 
er Elektronik Infosys, is an almost-ideal 
EMS board. It lacks such frills as a RAM- 
disk, disk cache, and print buffer, but its 
hardware and EMS driver accomplish 
their tasks with speed artd efficiency. The 
necessity of setting switches is this board's 
only drawback, but its excellent installa- 
tion program takes nearly all of the sting 
out of this minor itrconvenience. 

The RAMflex, an XT-height board that 
fits into any 16-bit slot, is shipped without 
RAM and has sockets for up to SMB of 1- 
megabit DIP DRAM chips rated at 100 
nanoseconds or faster. Ihe sleekly fin- 
ished board makes extensive use of sur- 
face-mounted components. The brief 
manual is technical and detailed but clear 
enough for less-sawy readers to follow as 
well. 

You start the installation by rurming a 
menu-driven program before putting the 
board into the computer. The program 
asks you a few questions about your ma- 
chine but is smart enough to detect the cor- 
rect answer in most cases and present it on- 
screen for confirmation. All you have to 
know is the amount of RAM you've in- 
stalled on the board. The program then 
calls up a large graphic display of the 
switch settings, complete with enough vi- 
sual cues to make sure you have the 
switches right side up. The switches them- 
selves are large and easy to set, and all set- 
tings are illustrated in the manual. 
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RAMflex 

Computer Elektronik Infosys of Amenca. 51 2*A 
HerrvJon Pkwy.. Herndon. VA 22070: (800) 322- 
3464. (703) 435*3800. 

Ust Price: With OK RAM. $440; With 2MB RAM. 
$728. 

Requires: IBM PC AT or compatible: will fit m XT* 
het^l cases. 

In Short: This board is sleekly artd intelligently 
engir>eered, and uses inexpensive 1 -megabit 
DRAMs. It oHers no RAMdisk. cache, or print 
buffer, but you get LIM 4.0 and EEMS drivers for 
DOS and for OS 2'5 DOS corr^tibility box. 
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Finally, the installation program asks 
whether you want to install a LIM EMS 
4.0 driver designed for DOS, for the OS/2 
compatibility tx)x, or for both. With either 
DOS or OS/2, if you insist on using the 
few special functions in the EEMS specifi- 
cation that aren’t included in LIM EMS 


UMeMS4.0 


4.0, you can choose an EEMS driver in- 
stead of a LIM EMS 4.0 driver. When 
you’ve made your selection, the program 
installs the software on your hard disk and 
modifies CONFIG.SYS. Plug the board 
into the computer, run SETUP if neces- 
sary, and you’re ready to enter the world of 
massive memory. 

The RAMflex board is one of the few 
boards on the market that can backfill all 
640K of DOS, so you don’t need to use 
any memory on your motherboard at all. 
And if your equipment includes a mono- 
chrome monitor, your total can climb to 
704KofDOSRAM. 

In the PC Labs EMS compatibility and 
performance tests, the RAMflex board 
performed without any errors and at ex- 
tremely impressive speeds. The board 
boasts a noteworthy 64 alternate register 
sets, boosting the board to top-ranked 
times on several performance tests. As for 


bus speeds, the RAMflex is comfortable 
running at up to 12.5 MHz. 

The designers of Computer Elektronik 
Infosys’s RAMflex board assume that 
you’re resourceful enough to find a RAM- 
disk, print buffer, and disk cache on your 
own. What the RAMHex offers is low- 
priced, superbly engineered hardware with 
a fast and flawless LIM driver. If you’re 
willing to set a few switches, it’s hard to 
imagine how you could ask for more from 
an EMS board. 


COMPUTER PERIPHERALS INC. 

CPIXMA-II 

by Joseph J. Antinori 

Computer Peripherals’ latest addition to 
the XMA product line, the CPI XMA-II, 
has a whopper of a price and a higher 
RAM capacity than its predecessors. At 


THE BEST RAMDISKS IN LIFE ARE (ALMOST) FREE 


by Edward Mendelson 
Most EMS boards come with software 
that installs a print spixilcr. disk cache, 
and RAMdisk into expanded memory. 
But some boards are missing such soft- 
ware. and others include low-grade 
stuff that you'd rather replace than use. 
Agonize not; bener-designed alterna- 
tives abound. 

The fastest and finest EMS print 
spixilers are TORQ, designed for dot 
matrix and daisy wheel printers, and 
LaserTORQ. for laser printers, both of- 
fered by LaserTools Corp. for less than 
Slot) each. The best disk cache is a PC 
Magazine Editor’s Choice winner: 
Multisoft’s $79.95 Super PC-Kwik. 

But once you start Uwking for an 
EMS RAMdisk you don’t need to shell 
out any more cash. There are .several 
such programs to be had for nothing or 
next to nothing. Memory management 
software can configure expanded mem- 
ory in such a way that DOS recognizes 
it as a disk drive, creating an EMS 
RAMdisk. Version 4.0 of IBM DOS 
gives you an EMS RAMdisk in the 
fomi of VDISK.SYS. and Versions 3.2 
and later of MS-DOS provide an EMS 
RAMdisk in RAMDRIVE.SYS. If you 
u.se pre-4.0 versions of IBM DOS, your 
copy of VDISK works in DOS memory 


or extended memory only, and you 
need to look elsewhere to find an EMS 
RAMdisk. 

The two best ate available on PC 
MagNet and many BBSs. PC Maga- 
zine'?, own XPANDISK. by Michael J. 
Mefford, lets you increase or decrease 
the size of the RAMdisk without re- 
booting your computer. The contents of 
the disk ate era.sed when you alter the 
size, but it’s still a lot more convenient 
than rewriting your CONFIG.SYS file 
and rebixiting whenever you need a 
larger RAMdisk. Look for XPNDSK 
.ARC on MagNet — it’s free. 

For the RAMdisk that sacrifices the 
smallest amount of DOS memory, get 
NJRAMDSK — short for Nifty James' 
Famous Expanded Memory RAM Disk 
Drive. (Nifty James is the pen 
name — or keyboard name — of Mike 
Blaszczak.) All RAMdisks are fast, but 
his is probably the fastest of all . It occu- 
pies a mere 720 bytes or less of DOS 
memory and comes with a special ver- 
sion that works at even higher speeds in 
80286 and 80386 machines. 

All physical disk drives make a 
slight noi.se when you access them, but 
RAMdisks are totally silent — that is, 
except for NJRAMDSK, which makes 



NJRAMDSK 

Mike Blaszczak, 112Ver1indenOr.. 
Monroeville, PA 15146-2041, 

List Price: Shareware available on BBS or 
on*lir>e services: $1 5 contribution. 

Requires: DOS 2.0 Of later. 

OnCLE 396 ON READER SERVICE CARO 

LaserTORQ 

TORO 

LaserTools Corp., 59(X) Hollis St.. Suite Q. 
Emeryville. CA 94608: (800) 346-1 353. (415) 
420-8777. 

Uet Price: TORO. $79: LaserTORQ. $99, 

CIRCLE 397 ON READER SERVICE CARO 


Super PC’Kwik 

Multisofi Corp., 15100 SW Koll Ptewy., Suite 
L. Beaverton. OR 97006; (800) 288-5945. 
(503) 644-5644. 

Ust Price: $79.95. 
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a clicking noise to signal when you ac- 
cess it. Fortunately you can turn the 
click off NJRAMDSK is shareware, 
with a registration fee of $ 1 5 . Look for 
NJRAMD.ARC on MagNet or 
NJRAMDSK.ARC on any BBS. Why 


pay more.' 
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Shlppiflf - Yoar choice: 

Fast, dependable, ovemighi service 
$7 up to 7 Ibs- Ground service 
available - $3 (same day shipping). 


Applause Software 
The Perfect Addition 111 
Ashton Tate 

dBASE IV 

Avery 

Label Pro 


Enable Software 

Enabie/OA 

Enable/BP 

Fifth Generation 

Fastback Plus 2.09 

Formworx Corp. 

Formworx System 2 

Fox Software 
Foxbase + Dev. Sys. 2.1 
Gibson Research 

Spinnte 2.0 

hoc Computer Corp. 
hOC Windows Manager 
IntT Security Tech. 

Virus Pro 

Intuit 


Quicken 3.0 


Lotus 

Agenda 1 .01 

Lotus 1-2-3 2.01 

Lotus 1-2-3 Rel. 2.2 

Lotus 1-2-3 Rel. 3 

Lotus 1 •2-3 Upgrade Kit 


C Paiatbmsh IV Flos (ZSoft) 
bw you can scan, create, edit and 
tomatically enhance irrtages This 
raphics toolbox packs the power to dress 


Magellan 


Meca 

Managing Your Money 5.0 .... 
Metro Software 
LaserTwin for Canon LBP 8111 
Microcom 

Carbon Copy Plus 5.0 

Microrim 

R Base for DOS 2.1 

RrBase Compiler 

Microsoft 


p your documents and presentations 
rtth large image support, complete 
canner control and other powerful 


fuses $119. 


Bloc Publishing 

Personal Lawyer 

Borland International 

Paradox 3.0 

Reflex 2.0 

Brightbill Roberts 

HyperPAD 

Central Point Software 

PC Tools Deluxe 5.5 

Checkfree Technologies 

Chockfree 1.17 

Chronologic Corp. 


Now you can win misdeal new portable from Compaq 
with 40Mb hard drive ahif^azdi^VGA screen. It hcis 
all the features of a desktop - yet fits on em airline table. 

Just enter the MICRO WAREHOUSE GREAT 
COMPUTER GIVEAWAY. Your n^une is automatically 
entered into the drawing when you order. Or just send 
us the entry coupon. 

Our helpful telephone staff is waiting to take your call. 

I’m Kerry, cedi me at: 


Paul Mace 

l■l/TestH/Format2.1 51. 

Peachtree Software 

Peachtree Complete III New 

Peter Norton 

Norton Advned. Util. 4.5 80. 

Norton Commander 48. 

Precision Software 

Superbase 2 163. 

Quarterdeck Office Sys. 

Desqv(ew386 101. 

Expanded Memory Manager 35. 

Reality Technologies 
WealthbuikJer (by Money Mag.) ... 149. 
Reference Software 

Grammatik IV 2.0 49. 

Relay Communications 

Relay Gold 4.0 140. 

RIghtsoft 

Rightwnter 3.1 46. 

Softkione 

Mirror UI w/ Prism 49. 

Software Publishing 

Office in a Box I49. 

Office Wnter 6.1 235. 

PFS First Choice 3.02 88. 

Professional File 2.01 159. 

Professional Write 2.1 143. 

Spinnaker 

Resume Kit 29. 

Symantec 

Q&A3.0 217. 

Tops 


Oatastorm Tech. 

Procomm Plus 

Della Technology 

Direct Access 4 . 1 

Delrina Technologies 

PerFORM Designer & Filler 1 

Dow Jones & Co. 

Dow Jones News / Retrieval Kit 

Dynamic Microprocessor Assoc. 
pcAnywhere III 


1 - 800 - 367-7080 


Inqtlirles: 201-370-0518 
Fax#: 201-905-5245 
Mon-Frl: 8 a.m. to 11 p.m. (E) 
Sat-Svn: 8 a.m. to 8 p.m. 


MICRO WAREHOUSE^ 

1690 Oak Street. P.O. Box 1579. 
Lakewood. N.J. 08701 
C1989. Micro Warehouse Inc. 


Micro WvtbonM GtvMway. 1690 Oak Sttoat. P.O. Box 1579. Lakewood. MJ. 06701 
When you order by phone or maB. you are amomatically entered In the drawing 
You can abo mad thb coupon or cd our contest entry Brtc 1-800-367-0711. 9PM121 


WevdPerCeci Cerpontloa) WordPerfects’ 
or^*awaited version 5. 1 comes compile 
vttn new tnnovattve features to offer you 
peater flexibility Bold, new features 
nciude puO-down menus, mouse 
support, tables, an equation editor and 
jxtensive graphic pirintlng suppon $Ncw. 


Traveling Software 

Laplink 111 

WordPerfect Corp. 
PlanPerfect 5.0 


WordPerfect 5.1 


Stale 
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OFFICIAL ENTRY COUPON Coi 


M/liU tlis Compaq 
Ifi SLT/286 

from MicroWAREHOUSE 



59. 

Contact Software Int1 


ACT! 


Crosstalk Comm. 


Crosstalk lor Windows 


Dac Software 


Dac Easy Accounting 4.0 

83. 

Dac Easy Bonus P^ 4.0 

165. 

Dac Easy Payroll 4.0 

68. 

Lucid 3D 2.0 

55, 




Windows 286 2.11 

62. 

Windows 386 2.11 

1 20. 

Word 5.0 

209 

Works 1.05... 

.92 

Mouse Systems 


Power Panel 

57. 

Multisoft 


PC Kwik Powerpack 

70. 

North Edge 



159 

Nolo Press 



29. 

Willmaker 3.0 

32. 



MIsqMIEHDIISE- 1^-367 



DESKTOP PUBLISHING 
ft GRAPHICS 


Aldus 

Pagemaker 3.0 479. 

Coral Systems 

CorelDRAW! 1.1 315. 

Logitech 

Finesse 89. 

Lotus 

Freelance Plus 3.0 323. 

Matrix Software Tech. 

Layout 2.0 123. 



PC'Trac (MlcroSpecd) 

PC -Trac raises pointing device technology 
to rww levels Use PC-Trac to input data 
directly mto applications programs 
without taking up alot of disk space. PC- 
Trac offers high precision and guide 
motion up to tObO dpi resolution. 

Bat. $85. / Serial STS. 


Micrografx 

Designer 2.0 409. 

Grapn Plus 299. 

Power Up Software 

Express Publisher 83. 

Software Publishing 

Harvard Graphics 2. 1 2 275. 

PFS First Publisher 2.1 75. 

3G Graphics 

Images w/ImpactIGrphcs-Symb 1 ..47. 

Images w/ImpactIBusiness 1 59. 

Timeworks 

Publish-lt! 106. 

Xerox 

Ventura Publisher 2.0 499. 

Z-Soft 

PC Paintbrush IV Plus 119. 

LANGUAGES 

Borland International 

Turbo C Prof. Pack 1 59. 

TuftX) Pascal 5.5 98. 

Turbo Pascal Prof. Pack 159. 

Microsoft 

C Compiler 5.1 279. 

Macro Assembler 5.1 94. 

Quick Basic 4.5 62. 

Quick C 2.0 .... 63. 


Express 
Publisher < 



Express PabUshcr (Power Up 

Software) A professional-qu^ity 
desktop pubUshing program for non- 
professional publishers. Express 
Publisher features 300 dpi text and 
graphics printing, instant font sizes from 
6- 144 pts.. automatic page layout and 
support for most common text and 
graphics formats. $83. 


ENTERTAINMENT & 
EDUCATION 


Activision 

Apache Strike 10. 

Ghostbusters II 26. 

MechWarhor . 

The Music Studio 3.0 59. 

Tongue of the Fat Man 24. 

Broderbund 

New Print Shop 32. 

Where in Time is Carmen S.D 28. 

Comsell (with video) 

PC Spectrum (Lotus) New 

PC Spectrum (WordPerfect) New 

Teachware (with audio) 

Teacher in a Box-Lotus 3.0 62. 

PC Start-Up Kit 12. 

MEDIA 

BASF Disks (box of 10) 

51/4" OS/DD (360k) 10. 

Maxell Disks (box of 10) 

3 1/2" DS/HD (1.44Mb) 34. 

Sony (box of 10) 

3 1/2" DS/HD (1.44Mb) 32. 

ACCESSORIES 

American Covers 

Mouse Mats 7. 

Curtis 

Computer Tool Kit 21 . 

Ruby Plus w/Fax & Modem 59. 

Kensington 

Masterpiece Plus 95. 

Targus 

Leather Carrying Case 139. 

Nylon Carrying Case 54. 


EXPANSION ft UPGRADES 

AST Research 

Sij^k 286 w/51 2k 51 9. 

VGA Wonder 1024x768 256k 267. 

Hfth (Generation 

Logical Connection 512k 514. 

Intel 

Aboveboard Plus 8 w/2Mb 659. 

Inboard 386/PC w/1 Mb 599. 

Co-Processors Call 

LST 

Four Drive FDD Adaptor Card 49. 

hAemory 

SIMMS & DRAM Call 

Orchid Technologies 

Tiny Turbo Xira 276. 

Tops 

Flashcard 142. 


DRIVES 

CMS-Seagate 

20Mb ST125 XT (35ms) w/Ctrir ...279. 

40MbST251-1 AT {28ms) 365. 

Iomega 

Bernoulli ll/44Mb Ext 1339. 

Bernoulli ll/44Mb Int 992. 

5.25 44Mb Storage Catridge 79. 

Procom Technology 

3 1/2" 1.44Mb Ext(Af) 249. 

5 1/4" 360k Ext Floppy Drive 89. 

Teac 

5 1/4" 1.2Mb FloppyDrive 89. 

Solutions for Pt/xl 

3 1/2" 1 .44Mb Floppy & Ctir 157. 

3 1/2" 720K Floppy & CtIr 137. 



Wtalthbtdldcr (BMlhr Tech.) 

Ease your dimb to increased wealth and 
finan^ security with Wealthbuilder by 
Money magazine. Investor advice that 
takes into account your personal aims, 
risk tolerance and profile. Now 

bundled wih Quicken, the pair make up 
a most powerful money management, 
investment analysis tool. $149. 

PRINTERS ft CARTRIDGES 


Canon 

LBP-eni Laser 1645. 

LBP-4 Laser ... 9^9. 

Citizen 

GSX-140 345. 

Pacific Data Products 

1-2-4 Memory Bd w/ 2mg 499. 

25 Cartridges in One! 269. 

Pacific Page 550. 

Plotter in a Cannoge 229. 

Panasonic 

KX-P1 124 Dot Matrix 295. 

KX-P1191 Dot Matrix 228. 


CH Products 

Trackball Rollermouse (ser) 1 09. 

Kensington 

Expert Mouse PS/2 115. 

Logitech 

Logitech Scanman Plus 178. 

Series 9 Mouse (b/s/PS2) 75/65. 

Series 9 w/R.Show (b/8/PS2).92./78. 

Microsoft (New) 

Mouse w/Paintbrush (bus/ser) 99. 

Mouse w/Wndws & Paint(bus/ser)131. 
MIcroSpeed 

FastTRAP (bus/ser) 104./94. 

PC Tree (bus/ser) 05./75. 

Microtek Lab 

Scanner MSF-300G 1495. 

The Complete PC 

Half-Page Scanner 400dpi 183. 

The Complete Page Scanner 569. 


■ Visa and Mastercard accepted. 

■ Your credit card will not t>e charged until 
your order Is shipped. 

■ Corporate purchase orders suOiect to credit 
approval. 

■ All products are covered by 120 day limitwl 
warrar^.* 

■ CT resioants add 8% sales tax. N.J. residents 
add 6% sales tax 

SHIPPING 

■ Orders for In-stock Items placed by 6:00 p.m. 
(E) weekdays, ship overnight by AlrtMme 
Expreu. (Some rur^ areas require an extra 
day). 

■ Shipping charoe $7 per order up to 7 lbs. St 
per lb. wove 7 lbs. 

■ UPS ground service also av^lable upon 
request • S3 per order. UPS orders placed by 
3:00p.m. (E) weekdays, ship same day. 

■ Actual trelght charges apply tor computers, 
hard disks. Bernoulli's, tape back ups. 
monitors and printers. 

■ Alaska. Hawaii, outside continental U.S.. 
APO/FPO can tor Inlormation 

'Defective software replaced immedlatety. 
Hardware replaced or repaired at our discretion. 
Item availability and price sub)ect to change 
without nobce. 

Software is not copy protected, except where 
marked by asterisk. 

CONTEST RULES I.Entries must be received on 
or before 1/31/90. 2. Winner selected in random 
drawing by attorneys tor Micro Warehouse Inc.. 
(MWH), whose decisions are final. 3. Prize subject 
toavailabiiity. li4Vlrii reserves the right to substitute 
wholesale cash value up to S5.000. 4. Winner 
responsible (or taxes. 5. Odds of winning depend 
on number of entries. 6. MWH will announce ttM 
winner on or around 2/28/90. Winner wiH be 
notified by mail. Oates subject to change at the 
discretion of MWH. If unable to contact any winner, 
an alternate will be selected by random drawing. 
7. Contest is open to US residents, except where 
prohibited by law. Employees of MWH and suppiim 
not eligible. I.Pnze-one Compaq SLT286wm40K 
RAM and 40Mb Hard Drive. 


MODEMS ft FAX BOARDS 


Computtr Peripherals 

ViVa24 Modem 142. 

Practical Peripherals 

Modem 2400SA Ext 174. 

Quadram 

JT Fax Board 48(X)bd Int 215. 

Supra Corporation 

Supra Modem 2400 New 

The Complete PC 

The Complete Fax 48(X)bd 249. 

U.S. Robotics 

Sportster 2400 Ext 105. 

MONITORS 

NEC 

Monitor Multisync 2A 495. 

Monitor Multisync 3D 645. 

Monitor Multisync GS 219. 

Panasonic 

PanasyncC1391 579. 

Zenith 

ZCM 1490 14" Flat Screen 599. 

CAD SOFTWARE 

Anserlcan Small Business Co. 

Design CAD 3.1 143. 

Design CAD 3D 2.1 199. 

Generic Software 

Basic Home Design 29. 

Generic CADD Lsri,3 w/Dot Plot ... 155. 

Mathaoft 


Math CAD 2.5 


Lappec Delon (Targos) 

For unsurpassed qu^y and design, 
the Lappac Deluxe is the laptop 
carrying case of choice. Featuring 
ZHlcone-treated, durable nylon shell, 
cushioned shoulder pads and hand 
grips, shock absorbing rubber feet, 
rugged zippers and re^orced stress 
points AvaOable In “flight bag" and 
"briefcase' styles In ny^ or 
luxurious leather. 

Nyloa $54. Uatber $139. 




PerFORM Detigoer 8t FlUcr 
(Dclrtna Tcdmolo^es) 

Combirung the best elements of 
desktop publishing, database 
management and word processing. 
PeiFORM enables you to aeaie 
professional forms quickly artd 
easUy. Input data and graphics firom 
other programs, customize your 
screen work area and fill-in lomns 
electrorBcaHy IrxJudes WYSIWYG 
display, exc^ent templates and 
more $159. 


INPUT DEVICES 




FKCTIU 


FACT FILE 


CPI XMA-li 

Computer Peripherals Itk., 667 Rancho Con^o 
Blvd. . Newtxiry Park. CA 91320; (80S) 499-5751 . 

(600) 854-7600. 

Uet Price: With 2MB RAM. $1 .795; with 8MB 
RAM. $2,995. 

Requires: IBM PC AT or compatible. 

In Short: A full-featured board ^t is rxk as 
sleekly designed as one would expect for its hefty 
pncetag. It boasts 16 attemate mapping register 
sets but is hampered by a complicate installation 
procedure. 

CIRCLE 401 ON READER SERVICE CARO 

$1 ,795 with 2MB RAM, the XMA-H was 
designed in conjunction with Quaiterdeck 
Office Systems to excel at running under 
multitasking environments such as DESQ- 
view or Microsoft Windows. While the 
board's 16 alternate mapping register sets 
make it ideal for such applications, it suf- 
fers from a few engineering clunkers. 

The XMA-II is studded with ten jumper 
switches and seven dip switches to be set 
during installation. A utility that diagnoses 
your DIP switch settings is included, or if 
you know the starting address of your ex- 
tended memory, you can look up the set- 
tings in the table provided. Full-page dia- 
grams of the proper jumper settings are 
also available. 

The 43-page manual is exhaustive in its 
detail of the multitude of functions and ca- 
pabilities of the XMA-II board, and it's 
clear and easy to read. Every step of the 
comparatively intricate installation pro- 
cess is fully explained, and excellent dia- 
grams and tables help you along the way. 
Still, the XMA-II's plethora of switches 
just doesn't seem right at this high level of 
the technology food chain. 

Our testing called for dividing the SMB 
of available memory equally between ex- 
panded and extended modes; the XMA-II 
was unique in its inability to perform this 
task — it was able to provide only all ex- 
tended trtemory or expanded with backftll 
384K. The XMA-II's failure to access 
both forms of memory simultaneously 
lirrrits its flexibility. 

This card will run safely at bus speeds 
of up to 12 MHz. Its LIM 4.0 driver con- 
formed exactly to the specification, and 
there were no problems with its extended 
mode. 

The XMA-II comes with a print spool- 
er, a RAMdisk, and a disk caching pro- 
gram for EMS memory, all of which are 
installed by adding the appropriate entry to 



your CONFIG.SYS file. The board also 
sports a parallel port. 

The layout of the Computer Peripherals 
board is quirky. The XMA-II is composed 
of two printed circuit boards: one board is 
populated only by logic chips, and a 
“memory subassembly" contains all of 
the 100-nanosecond IMB DIP chips. The 
two boards are joined by a S2-pin connec- 
tor. Despite this necessary piggyback as- 
sembly, the board still takes up but one 
slot. 

The Computer Peripherals XMA-II has 
all of the features you expect from a mem- 
ory card in this category — including a five- 
year warranty — plus 16 alternate mapping 
register sets to boost its multitasking abili- 
ties, but it's not for the faint of heart. Its 
relatively high price and user-intensive in- 
stallation process weigh heavily against its 
fmer qualities. 


EVEREX SYSTEMS INC. 

Everex RAM SOOO AT 

by Edward Mendelson 

Everex Systems' $499 Everex RAM 8000 
AT is a no-fiills EMS board, designed for 
the user who isn't frightened by the intrica- 
cies of editing a CONFIG.SYS file. 

Everex won't sell you any RAM with 
the board, but you can install 2-, 4-, 6-, or 
8MB worth of I -megabit DRAMs rated at 
speeds of 1 20 nanoseconds or better. Eight 
megabytes should be more than enough for 
any sensible 80286 system, but if it leaves 
you hungry for more, you can install up to 
four of the Everex boards in one machine. 

Everex leaves most of the installation to 
you. The menu-driven program that sets 
the board's hardware configuration will al- 
low you to backfill DOS memory from 
256K or S12K up to 640K and tlien add 
some extended memory. RAM can be al- 
located in blocks as small as I28K, and 
when you're through, the program stores 
your chosen configuration in an EEPROM 
(electrically erasable programmable 
ROM). All you have to do afterwards is 
nm your computer's SETUP program to 
report the added memory. You'll only 
ne^ to set a switch on the board's small 
switch block if you want to limit the active 
memory on your motherboard to 256K or 
if you want to install more than one RAM 
8()00 AT board in your PC. 



EvanxRAMSOOOAT 
Everex Systems kic., 46431 Milmont Dr.. 
Fremont. CA 94538; (800) 821 4)806. (41 5) 496- 
1111 . 

Ust Price: With OK RAM. $499; vifith 2MB RAM. 
$859. 

Requires: IBM PC AT or compatible. 

In Short: Everex's low-cost, simply designed 
tjoard uses inexpensive 1 -megabit DRAMs tor up 
to SMB of memory. Software installation is 
essentially manu^, and hardware irkstallation is 
switchless in most circumstances. 
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But you will probably buy the board for 
the sake of its LIM expanded memory, and 
to use it you’ll have to modify CON- 
FIG.SYS by hand, since Everex does not 
provide a utility that does this for you. The 
line you have to add in order to install the 
LIM expanded memory manager includes 
a long series of optional parameters, most 
of which you can cheerfully ignore. 

The RAM 8000 AT comes with a print 
spooler, RAMdisk, and disk caching pro- 
gram. All can be loaded into DOS memo- 
ry, LIM memoiy, or extended memory. 
Like the LIM EMS driver itself, you have 
to install them by writing new lines in 
CONHG.SYS. 

In PC Labs benchmark tests, the 
Everex board was an average performer, 
settling in at the middle of the pack in most 
tests. Everex’s bus speed range is narrower 
thanmost;8to 10 MHz rather than 6 to 12. 
The board contains three alternate register 
sets in hardware for reasonably fast task- 
switching in EEMS and LIM EMS 4.0 op- 
erations. Its LIM 4.0 driver had no prob- 
lem conforming to the published 
specification. 

The Everex RAM 8000 AT is a solid, 
no-nonsense board whose reasonable price 
merits serious consideration by the budget- 
minded. 


INTEL COHP. 

Above Board Plus 8 
I/O 

by Edward Mendelson 


Intel Corp. 's Above Board Plus 8 I/O has a 
name as complicated as a European aristo- 
crat’s list of titles. The Above means it 
supports memory above DOS’s limit. The 
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"Uh. my system crashed and my file 
disappeared’.’ 



”My secretary spilled a cup of coffee on 
my desk and it ran over my disk’.’ 



"My dog ate my dated’ 



"Have you ever had one of those days?" 



“I’m sorry about those files but I’m sure “Someone must have been playing with 
there’s hard copy around here somewhere’.’ my computer wh He I was out to lunch? 



"I don’t hum what happened to the files, “Nobody told me that I was supposed 

they just disappeared’.’ to backup? 



I put the files im the floppy and then “Well, it’s a long story and I wouldn’t 

.someone must have taken my disk? want to bore you . . ? 



“I can’t believe that it’s my fault, it’s 
your system? 



“I think I’m in trouble here? 




As a man^a’ of PCs, you’ve heard it all before. 
Every conceivable excuse and even a few that try 
your imagination. 

And every day the situation gets worse. More 
and more of your company’s critical data is taken 
off the network and manipulated on desktop 
computers. By users who mean well, but back up 
irre^arly, improperly or not at all. 

Which is why you should install Irwin Tape 
Backup Systems on your network today. 

Irwin Thpe Backup Systems are fast, easy- 
to-use, and best of all: they operate unattended. 

You set the time, the day and the files you 
wish to have backed up, and our sophisticated, 
powerful EzTape’softw^ wall do the rest. 

You can bade up desktops individually, the 
network server or aity combination of such devices. 

Irwin Tkpe Backup Systems are compatible 
with every major industry LAN indudiiig Novell* 
(2.0A, ELS, 2.1X and SET), 3Com: TOPS: 


IBM PC LAN,’Ar&T StarLAN,’AppleShaie* 
and others. 

We offer a wide selection of high-capadty, 
high-speed drives in both internal and external 
models. From 120 megabyte minicartridge 
drives to our high-peitenance 250 m^l^ data 
cartridge drives. 

Irwin Tape Backup Systems are available 
for PCs, PS/2' models, Macs, even laptops. And 
they work with multiple operating systems 
like Xenix, OS/2 and Madntosh*— in addition 
to MS-DOS. 

So don’t let your oompary ’s valuable data get lost 
or damaged. Call Irwin today at 1-800-BACKUPl. 

And make everyone in your workgroup a winner. 

i^vviiir 

A Cipher Products Group 
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AOCMN MEMORY BOARDS 

UM EMS4.0 


mi LIM EMS 4.0: SUMMARY OF FEATURES 

1 J (Products listed In ascending price order) 

□ 

STB RapMMEG 

STB Sy^ems 

JUS1RAM/AT2 
Monolithic Systems 

RAMflex 

Computer Elektronik 
infosys of America 

JustRAM/AT16 

Monolithic Systems 

List Price with no RAM 

$399 

$425 

$440 

$445 

MEMORY CAPACITY | 

Minimum RAM 

512K 

2MB 

2MB 

512K 

Maximum RAM without piggyback 

SMB 

4MB 

SMB 

16MB 

Maximum RAM with piggyback 

N/A 

SMB 

N/A 

N/A 

Amount of conventional memory backfill 

Upto384K 

128K 

Up to 640K 

126K 

Number of alternate mapping register sets 

Limited by system memory 

None 

64 

None 

Alternate register sets implemented 
in hardware or in software 

Software 

N/A 

Hardware 

N/A 

Supports DMA paging 

□ 

□ 

□ 

□ 

Supports page mapping below 640K 

M 

U 

■ 

□ 

Supports extended memory 

M 

■ 

■ 

■ 

Can divide memory into extended and 
expanded partitions for simultaneous use 

M 

■ (with 
daughtercard) 

■ 

■ 

Minimum exparxled memory partition 

16K 

128 K 

128K 

128K 

Minimum exterided memory partition 

16K 

128 K 

128K 

128K 

COMPATIBILITY | 

Supports LIM EMS 4.0 in software or 
in hardware 

Both 

Software 

Hardware 

Software 

Simulates EMS versions earlier than 3.2 

■ 

□ 

□ 

□ 

Supports EMS under OS/2’s DOS 
compatibility box 

□ 

■ 

■ 

■ 

TSR programs can be loaded into EMS memory 

M 

■ 

■ 

■ 

HARDWARE CONFIGURATION | 

Number of slots used by board 
(without piggyback) 

1 

1 

1 

1 

Number of slots used by board 
(with piggyback) 

N/A 

1 

N/A 

N/A 

Standard ports 

None 

None 

None 

None 

Optional ports 

None 

None 

None 

None 

AT bus speed compatibility range 

6-12 MHz 

8-12 MHz 

6-12.5 MHz 

8-10 MHz 

RAM packaging (type and capacity) 

256K or 1Mb SIMMs 

1Mb DIPS 

1Mb DIPS 

256Kor1Mb SIPs 

Speed of RAM if supplied by board 
manufacturer (nanoseconds) 

too 

100 

too 

100 

Range of supported RAM chip speeds 

80-120 

100 or faster 

100 or faster 

1 00 or faster 

Wait states 

0 

0 

0 

0 

SOFTWARE INCLUDED | 

Installation 

■ 

■ 

■ 

■ 

Diagnostics 

M 

■ 

■ 

■ 

Print spooler 

□ 

■ 

□ 

■ 

RAMdisk 

□ 

■ 

□ 

■ 

Disk cache 

□ 

■ 

□ 

■ 

Expanded memory manager 

M 

■ 

■ 

■ 

Other 

Memory status utility 

None 

None 

None 

SETUP AND WARRANTY | 

Additional memory is user-installable 

H 

■ 

■ 

■ 

Has switchless installation 

■ 

□ 

□ 

□ 

Length of warranty period 

2 years 

1 year 

2 years 

1 year 


□ —Editor's Choice ■— Yes □— No N/A— Not applicable: product does not have this feature. 
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Ewx RAM 8000 AT 

RAMpege Plus 286 

HyperCache 

Concentration 

PhiaSI/O 

CPI XMA-lt 

Everex Systems 

AST Research 

Profit Systems 

Newer Technotogy 

Intel Corp. 

Computer Peripherals 

$499 

$595 

$795 

$1,095 (with 2MB RAM) 

$1,445 (With 2MB RAM) 
$1,485 with lA) 

$1,795 (with 2MB RAM) 


OK 

512K 

512K 

2MB 

2MB 

2MB 

8MB 

SMB 

16MB 

32MB 

8MB 

OK 

N/A 

N/A 

N/A 

N/A 

14MB 

SMB 

Up to 384K 

Upto640K 

Upto512K 

Upto640K 

Upto384K 

Up to 384K 

128 

32 

1 

4 

None 

16 

Hardware 

Both 

Hardware 

Both 

N/A 

Both 

■ 

■ 

□ 

□ 

□ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ (with AutoROM option) 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

128K 

128K 

16K 

16K 

128K 

16K 

128K 

128K 

16K 

128K 

128K 

16K 


Both 

Both 

Both 

Both 

Both 

Both 

a 

■ 

Q 

■ 

□ 

■ 

■ 

■ 

Q 

Q 

Q 

■ 

■ 

■ 

■ 

■ 

■ 

■ 


1 

1 

1 1/2 

1 

1 

1 

N/A 

N/A 

N/A 

N/A 

1 1/2 

1 

None 

None 

One serial, one parallel 

None 

One serial, or>e parallel. I/O 

One parallel 

None 

One serial, one parallel 

Second serial 

None 

None 

None 

8-10 MHz 

6-10 MHz 

6-20 MHz 

6-14 MHz 

6-12.5 MHz 

4-12 MHz 

1Mb DIPS 

256K or 1Mb SIMMs 

256K or 1Mb StPs 

256Kor1Mb SIMMs 
or SIPs 

1Mb DIPS 

1Mb DIPS 

120 

100 

120 

80 

100 

100 

120 or faster 

100 or faster 

120 or faster 

60-150 

120 or faster 

80-120 

0 

0.1 

0.1 

0,1.2 

0 

0, 1.2 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

■ 

□ 

■ 

■ 

■ 

■ 

□ 

Q 

Q 

Q 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

None 

None 

None 

None 

Norte 

EMS simulation 


■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

■ 

Q 

1 year 

2 years 

5 years 

1 year 

5 years 

5 years 
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Chuck Daly 
Head Coach 
NBA Champions 
Detroit Pistons 


“In This League, 
The True Superstar 
Not Only Gives ^u 
An Outstanding Individual 
Performance, But 
Also Elevates TTie Play 
Of The Team. 

Because Teamw 
Is Everything.’ 


Bill Thompson 
Director of MIS 
The Sherwin- Williams Company 
Paint Stores Group 


Introducing 

The NCR PC486/MC. 


illui 



W!smi 


NCRPC2S6 


Every successful team 
needs a lead player. 

Whether the arena 
is basketball or business. 

The lead player in today’s 
PC market is the new NCR PC486/MC, the 
personal computer designed for the power user. 

The NCR PC486/MC sets a new standard 
in speed, performance, and productivity- 
combining a 25MHz Intel486'*' microprocessor. 
Micro Chaimel'*' Architecture, 128KB of high- 
speed cache memory (twice what you find on 
competitive models), a Small Computer System 
Interface (SCSI) controller, and SuperVGA 
graphics are standard. 

This is a true multi-tasking personal computer. 
Ideal for large spreadsheets, extensive database 
management, financial modeling, artificial 
intelligence, networking, and more. 

Importantly — you also have the choice of MS 
DOS*, OS/2'*', and UNIX* operating systems. 

Like all NCR personal computers, the 
PC486/MC is a team player, networking 




NCR PC3S6SX/MC 


information, applications, and resources 
' quickly and efficiently. So people can 
make better decisions and work together 
more productively as a team. 

Supporting the superstar PC486/MC 
are the entry-level PC286 desktop and the ever- 
powerful PC386. Between them in our lineup 
are the PC386sx and the PC386sx/MC, two 
InteBSb'^SX-based personal computers that 
deliver significantly improved price/performance 
capabilities over Intel286'*'-based PCs. 

NCR teamwork goes beyond hardware and 
software, providing dedicated service and support 
for a solutions approach always open to individual 
needs. Because that’s the name of the game. 

For a free literature packet on this new team 
of personal computers and the location of the 
Authorized NCR Reseller or sales representative 
nearest you, call 1 800 544 - 3333 . Or write to us at 
P.O. Box 2989, Norcross, Georgia 30091. 


NCR PERSONAL COMPUTERS 
Because Teamwork Is Everything 


N c: 


Creating value 


NCR b the name and mark of NCR Curporalion. 286, 386, and 486 are irademarks of Intd Corporation. MS and MS DOS arc rcgisicred trademarks of Microsoft Corporauon. MicroChannel and OS/2 are 
trademarks of IBM Corporation. UNIX ba regbtered trademark of AT&T Be& laboratories. 0 1989 NCR Corporation 
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AO(MN MEMORY BOARDS 

UM EMS4.0 


PERFORMANCE TESTS: LIM EMS 4.0 


M 

ifnCl An AT-elan UM EMS 4.0 memory board needs 
more than aHemate hardware register sets to turn 
In faiKy perfor manc e times. One of the top 
performers, the STB RapIdMEG, lacks hardware 
registers but zips along with the help of a 
sophisticated EMS driver. 


TheLMEM84^llovtTMlameaMjf«th«tfmMtt ■ 
takes an EMS system (board and driver softswe) to 
rrwve a 2S6K of data usirtg EMS functen 24. 
The tests are perlormed Mce, once with 64-byte 
records and once wHh 128K records. Total time is 
reported in seconds. 


6MYTE-nECORD MOVE T ES T S 


128K-RECORD MOVE TESTS 


Expanded to conventional Elapsed rime (seconds) ■ Expanded to conventional Elapsed time (seconds) 


10.0 . 
7.5 . 
5 . 0 . 






4 1 . 


r 



10.71 6.53 3.07 2.41 ^3 2.25 1.64 1.61 1.92 1.81 



Conventional to conventional Elapsed Time (seconds) | Conventional to conventional Elapsed Time (seconds) 



6.7 5.6 2.65 2.03 3.24 2.08 U1 1.04 1.15 1.46 



5.93 4.61 0.1 0.1 0.1 0.1 0.05 0.1 0.1 0.1 


Conventional to expanded E(apsed Time (seconds) ■ Conventional to expanded Eiapseo Time (seconds) 



Do 


10.71 6.53 3.02 2.41 2.3 2.19 1.64 1.75 1.92 1.81 



Expanded to expanded Elapsed Time (seconds) ■ Expanded to expanded Elapsed Time (seconds) 



11.7 Ml 3.M 2.96 2.74 2.S2 2.36 22S 119 IM 


2.0 - 
1.0 . 

0 . 


Ijv'yvrii.: 


0^ 467 ai (Ud ai 066 0.1 021 01 006 
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Project 

Schedi]ler4: 

Finally, an easy-to-use 
project manager” 

PC MAGAZINE, SEPTEMBER 12, 1989 


Everyone promises ease of use. Project 
Scheduler 4 really delivers. Expert after 
expert agrees, Project Scheduler 4 is 
the fast track to automated project 
management. And once you’re started, 
Project Scheduler 4 keeps you going 
with outstanding power, world-class 
speed, and industry-leading capacity. 
Project Scheduler 4 is the clear choice 
for today, and tomorrow. 


Our Gantt Histogram pinpoints resource overloads. 


EXPERT TESTIMONY 


PCWEER,MARCH13, 1989: 

"Easy for novices to learn, but packs enough power 
and functionality for experienced project managers." 

DESIGN NEWS, MARCH 27, 1989; 

“PS4 is a thorough and complete management system. 
Its built-in flexibility and abimdant features allow for 
efficient planning of even the most complex projects." 

DANIEL YAHDAV, PM SOLUTIONS, JUNE 1989: 

“Project Scheduler 4 earns PM Solutions’ highest marks 
in ease of use. It leads its competition in schedule 
recalculation emd resource leveling performance.” 

PC MAGAZINE, SEPTEMBER 12, 1989; 

"Context-sensitive help and three levels of auto- 
matic prompting offer enough assistance that you 
may never open the fine manual that accompanies 
the program.” 

"Project Scheduler 4’s project management graphs and 
charts are simply the best aroimd." 

“With good scheduling facilities, excellent graphics, 
and the best interface in its class, the program is well 
on its way to becoming the premier project manager." 

INFO WORLD, SEPTEMBER 25, 1989: 

"Project Scheduler 4 is the one program you can’t 
ignore.” 

“. . .Project Scheduler 4 provides a superior balance of 
features and ease of use.” 


The difference is 
graphically clear.” 

Project Scheduler 4 is the 
first PC-based package 
that integrates high- 
resolution graphics with 
all the management tools 
you need. You under- 
stand more because you 
see more both on screen 
and in the reports. At 
last, PERT and Gantt 
charts make sense. And 
responsibilities, dead- 
lines, and resource bottle- 
necks are all spotted at 
a glance. 

Announcing 
Version 2.0. 

We’ve made the best 
product even better with 
expanded memory sup- 
port and enhanced 
reporting and tracking. 
And you still get the 
benefits of a full graphic 
enviromnent without 
expensive hardware 


upgrades because Proj- 
ect Scheduler 4 runs 
under DOS on PC sys- 
tems from the XT on up. 


The corporate 
choice. 


Whether you’re manag- 
ing a single project in a 
small business or mul- 
tiple projects at a Fortune 
500 coiporation. Project 
Schediiler 4 helps you 
succeed. For more infor- 
mation emd a brochure, 
call or write: 

415/570-7700 

393 Vintage Park Drive 
Suite 140 

Foster City, CA 94404 
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Zoom oiiJ point 
cJit for tuorc 
finishej Images 


Rotate text to 
enhance charts 


Highlight objects or text 
with sweep effects 


Ada Tnese Extras 
For Notnin^ Extra. 


Create logos 
with circular text 



Introducing Draw Partner“a drawing package tKat adds power and pizzazz to a presentation 
witkout costing one cent extra. Designed especially to work witk Harvard Grapkics" 
from Softw are Pukl isking Corporation, tkis new accessory is free witk every purckase 
of Harvard Grapkics. 

Draw Partner comkines tke advanced tools you’d look for in a kigk-end draw 
ing program witk tke ease of use Harvard Grapkics is famous for. Users can now 
zoom in for detail work. R)int edit for finely tuned images. Sweep, rotate or flip 
text and okjects. Even create dazzling k^gos witk circular text. And tkat’s just 
for starters. Matck up Draw Partner witk numker-one selling Harvard Grapkics 
and you’ve got tke most powerful presentation grapkics solution avai lakle. 

So talk to your dealer and find out kow to get a lot of extras for notking. But 
do it soon. Notking tkis good lasts forever. 


Cuircnt Harvard Grapkics users: see yrnir dealer Ui purckase Draw PartiKT separately at a special intniductory price. 

Runs on IBM rc and MS DOS cumpatikles. C198Q Software Pukliskin^ Corporation. 1901 Laitdin^ Drive. Mountain W'w. CA 94039-7210 


SR 


SOFTWARE 
PUBLISHING 


FOR DEMONSTRATION DISKS CALL 1-800-345-2888 OPERATOR 53. 
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AOD-IN MEMORY BOARDS 

LIM EMS4.0 



LIM EMS 4.0 PERFORMANCE TESTS; COMPOSITE VIEW 



■ ■.'S''§.pv ■ ■ 


All of the memory boards in thiB roundup o( AT-dass UM 
EMS 4.0 memory boards outperformed Inters industry 
standard Above Board Plus 8 I/O in at least three of the PC 
Labs perform arrce tests. TaMng top prizes mre CETs 
RAMflex, the STB RapMMEQ, and Ne¥wr Technology's 
Concentration. The RapidMEQ's greatest asset is its efficient 
EMS driver, as demonstrated by its performance In the 
expanded-to-expanded move tests. The RapidMEG uses 16- 
bit expanded memory moves and emulates alternate register 
sets through software. Thus, even without alternate hardware 
register sets, the RapidMEG manages speeds on a level with 
other LIM EMS 4.0 boards. CEI's RAMflex, which has a total 
of 64 hardware registers for task switching, proved sHghtty 
faster overall than the RapidMEG. In terms of EMS software, 
driver efficiency turns out to be Just as important as hardware 
registers. 

While the majority of the boards tested well on the 
128K-record EMS move tests, the notable exception was 
Profit Systems' Elite 16 Pius HyperCache. This board, ^ 
which provides conventional memory backfill through 
its EMS device driver, was slower on the 1 28K- 
record conventional-to-conventional move test than 
the Intel board. The Elite 16 also lagged in the 644)yte- 
record move test (again, slower than the Intel), indicating a 
tremendous amount of driver overhead for this board. Although the Elite 
1 6‘s speedy times In the other 1 28K-record tests indicate that the board 
itself is very fast the tested driver imposes a perfomiance penalty on this 
EMS system. Profit Systems is working on a new driver for this board; the 
new driver was unavailable for testing at the time of this review. 



128K-RECORD MOVE TESTS 



The PC Labs performance tests for 
memory boards were performed on an 
8-MHz IBM PC AT Model 339 with 
51 2K RAM, EGA display, and a 30MB 
hard disk. Each memory board was 
configured to provide 128K of EMS 
backfill memory to bring the total 
system conventional memory to 640K. 
c5f the boards' 8MB of RAM, 4MB was 
designated as extended memory and 
the remainder as expanded memory. 
(Since the CPI XMA-II can't be 
configured for simultaneous use of 
expanded and extended modes, it 
was configured for all expanded or 
all extended memory as required by 
each individual test.) All other setup 
options were install^ using each 
board's default modes, including the 
device drivers for the expanded 
memory managers. 


(Above Board Ptos 8 I/O - 100) 
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Plus means it has LIM EMS 4.0 capabili- 
ties not found in Intel’s earlier boards. The 
8 means you can stuff up to SMB of 120- 
nanosecond (or faster) 1 -megabit DRAMs 
into its sockets. And the I/O means it 
comes with serial and parallel ports. The 
board also has an aristocratic list 
price — $1,245 with 2MB RAM — al- 
though the street price tends to be a lot 
more democratic. And if you don’t want 
the I/O ports you can pay $50 less for a 
stripped-down model. 

For another $ 1 ,445 you can buy an op- 
tional daughtercard that comes with 2MB 
of RAM and can hold up to 6MB. The 
daughtercard adds enough bulk to make 
the combination occupy one and a half 
slots, while the board without the daught- 
ercard needs only one. 

Intel packs its sockets and circuits on an 
XT-height board that can even live in an 8- 
bit PC. To make the board compatible with 
the 8-bit bus you simply insert a small plug 
into a socket. Otherwise you won’t have to 
bother with that socket and you also won't 
have to set jumpers or DIP switches, be- 
cause the board doesn’t have any. 

Intel’s workmanship and installation 
are, as usual, superb. If you have a 6- or 8- 
MHz machine and you want to use the 
board for LIM EMS memory only, the 
hardware installation is completely auto- 
matic. All you have to do is read a few 
screens on the installation program and 
press Enter. To use extended memory in 
addition to LIM EMS memory or to modi- 
fy the defaults, you just walk a few simple 
steps down a lucid series of menus. Unlike 
earlier Intel boards, this new model lets 
you allocate your RAM in blocks as small 
as 128K. 

Software installation is equally effort- 
less. A menu-driven program sets up the 



iVtCT FILE 


Above Board Plus 8 I/O 

Intel Corp., PCEO (Personal Computer 
Enhancement Operator), 5200 NE Elam Young 
Pkwy., HjllsboroOR 97124; (800) 538-3373, 
(503)629-7534. 

List Price: With 2MB RAM, $1 ,245: without serial 
and parallel port, $1 ,1 95; 6MB piggyback with 
2MB RAM, $1,445. 

Requires: IBM PC, XT, AT, or compatible. 

In Short: Intel's board has superior 
workmanship, switchless installation, and a 
1 4MB capacity with the optional daughtercard. 
The lack of alternate register sets in hardware 
slows multitasking in EMS. This is the only 1 6-bit 
EMS card that also works in 8-bit computers. 

CIRCLE 403 ON READER SERVICE CARD 
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LIM EMS manager (with an option to map 
conventional memory to expanded memo- 
ry), copies an optional RAMdisk and a 
print buffer to your hard disk, and modifies 
CONHG.SYS. You can save 16KofDOS 
RAM by installing part of the LIM manag- 
er itself in expanded memory. The print 
buffer has a clever pop-up menu with op- 
tions to print the screen, suspend printing, 
or send a form feed, and the menu is clever 
enough to pop up over any standard graph- 
ics screen — although you can’t use the 
PrtSc function to print the graphics screen 
itself. If you want a disk cache, you must 
buy your own. 

In the PC Labs performance tests that 
move blocks of memory, the board per- 
formed without errors, but its times were 


Intel packs its sockste 
and circuits on an XT- 
height board that mn 
tIveinanS-bttPC. 


slow. Intel doesn’t support alternate regis- 
ter sets in hardware, so it has to simulate 
them in software, and the design of its soft- 
ware exacts a considerable speed penalty. 

Intel argues that its design lowers the 
cost of the board and inflicts no noticeable 
performance penalty in real-world opera- 
tions using AT-class machines. But there 
will be a slight speed lag if you multitask 
using DESQview or Windows; the delay 
will diminish if you use these environ- 
ments to switch between one application 
and another rather than running different 
applications concurrently. Intel’s board 
is compatible with buses running at 6 to 
12.5 MHz. 

This handicap is slight in light of the er- 
ror-free operation and effort-free installa- 
tion of the board, as well as the high speed 
of its reads and writes. Intel gives you a 
five-year warranty, a toll-free number for 
tech support, and a BBS from which you 
can download any new versions of the 
software. All this, combined with the 
board’s fine workmanship, makes it a 
highly attractive product. Just don’t try to 
force it into the IBM PS/2 Model 50 illus- 
trated on the cover of the manual — the 


Model 50 is an MCA machine with no 
slots to match the AT-bus connector on the 
Above Board Plus 8 I/O. 


MONOLITHIC SYSTEMS CORP. 

JustRAM/ATZ 

JiistRAM/AT16 

by Edward Mendelson 

Monolithic Systems’ affordable Just- 
RAM/ATZ and JustRAM/AT16 boards 
have differing RAM capacities and similar 
limitations. Neither board has an option to 
add serial or parallel ports, nor do they 
have alternate register sets in hardware. 
Both boards put you through complicated 
installation procedures, but you end up 
with well-designed software that has some 
special capabilities such as an option to re- 
tain the contents of the RAMdisk during a 
warm boot — a bonus that may endear 
these boards to programmers whose work 
frequently crashes during development. 

The ATZ model costs $425 without 
RAM, and has sockets for 2- to 4MB of 
100-nanosecond or faster 1 -megabit 
DRAM chips, as well as sockets for an ex- 
tra 2- or 4MB on a slim daughtercard that 
doesn’t intrude on the adjacent slot. The 
$445 AT16 accepts 256K by 9 or 1Mb by 9 
SIPs (single in-line package) at speeds of 
100 ns. or better, and holds from 5 12K to 
16MB of RAM in a single slot. 

If you decide to install RAM on your 
own, be prepared for some anxious mo- 
ments when you press SIP chips into the 
AT16. SIPs have tiny pins that bend easi- 
ly, and you have to fit them into a row of 
tiny sockets. 


FACT FILE 


Monolithic Systems Corp., 7050 S. Tucson Way, 
Englewood, CO 801 12; (800) 525-7661 , (303) 
790-7400. 

JustRAM/AT16 

Ust Price: With OK RAM. $445. 
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JustRAM/ATZ 

List Price: With OK RAM. $425. 

Requires: IBM PC AT or compatible. 

In Short: Complex switch settings and jumpers 
and a lack of alternate register sets are the 
weaknesses of these boards. The highly capable ' ; 
and flexible software is their main strength. The 
ATZ model holds up to 8MB of DIP chips, the i ! 
ATI 6, up to 1 6MB of SIPs, | ■ 
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Noretl and SCO cmifird for file anver and molti-iwcr UNIX (ervcr application*. 


If work is hell, here's one personal computei 


built to take it. 


If you want a computer that can 
take the heat, look at Tatung. 
Because before we ship any 
Tatung computer, our engineers 
roast, test and run every com- 
puter board at 117° Fahrenheit 
for 72 hours. If it doesn’t survive, 
it’s not a Tatung. 

You don’t have to work in hell, 
of course, to appreciate superior 
Tatung performance. Let’s say 
you want to work fester. 


Our new 386SX 
is a fest 386 ma- 
chine that runs all 
386-based applica- 
tions. At a 286- 
class price. 

And because 
our engineers ' *«•»>' 'o 

didn’t just wire a 386 processor 
onto a 286 motherboard, our 
386SX design significantly 
improves system performance. 



If you are hot for 
performance and reliability, 
look for the Tatung 386SX. 
It’s hot. 

See your Tatung dealer, o: 
call us, toll-free, 24 hours 
for complete information: 

1 (800) 765-2345. Tatung 
Company of America, Inc., 
2850 El Presidio Street, 
Long Beach, CA 90810. 


O TATUNG 


■ngineering at Its best. 
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If you buy a board with RAM already 
plugged in, installation still requires pa- 
tience and calm. You have to determine 
the position of a few pairs of jumpers (in- 
cluding one that tells the board whether 
you want to backfill DOS memory from 
S 1 2K to 640K), and then set three banks of 
switches that are confusingly numbered 
from right to left. The board lets you allo- 
cate memory in blocks of 1 28K, and the 
manual lists eight pages of possible switch 
settings for different starting and ending 
addresses. The documentation’s explana- 
tions of how to choose the right addresses 
and settings are ftustratingly sparse, and 
Monolithic Systems’ technical support 
proved less than expert at answering my 
questions. 

Software installation, despite a moder- 
ately confusing interface, is mote straight- 
forward. A menu-driven program installs 
the LIM EMS 4.0 driver, up to eight 
RAMdisks, a print buffer, and a disk 
cache. The EMS driver doesn’t support 


The JustRAM boards 
simulate alternate 
mapping register sets 
in software. 


swappable memory below 640K. The 
RAMdisk, buffer, and cache can all be lo- 
cated in DOS, expanded, or extended 
memory. The buffer comes with a pop-up 
menu that stores customized strings of 
control codes to send to your printer at the 
press of a key. The cache has an option al- 
lowing for cache writes in addition to the 
default setting that permits only cache 
reads. 

The JustRAM boards don’t support al- 
ternate register sets, so they simulate them 
in software, and the results in the context- 
switching test are rather average. Other- 
wise, the software passed the LIM EMS 
4.0 compatibility test without any difficul- 
ty. Both boards run at 8- or 10-MHz bus 
speeds only. 

If you thought two options from one 
company was a lot. Monolithic Systems 
offers a third, released too late to appear in 
this roundup. The JustRAM/ ATW is de- 
signed for ATs with 6- or 8-MHz bus 
speeds and holds up to 4MB on the base- 


UM EMS 4.0 


board and 4MB on a “mezzanine” board 
— all without crowding into the next slot. 
This board sells for $725 with 1 MB RAM 
and sports a five-year limited warranty on 
parts and labor. 

The EMS capabilities of Monolithic 
Systems’ JustRAM boards aren’t as im- 
pressive as the strengths of the software 
supplied with them — software that can 
compensate for the rigors of the initial in- 
stallation. And the prices of both boards 
are reasonable enough to compensate for 
some slow going at start-up, so give this 
pair a try. 

NEWER TECHNOLOGY 

Concentration 

by Robert W. Kane 

As the all-out capacity king in this round- 
up, Newer Technology’s Concentration 
LIM EMS 4.0 board merits special men- 


tion. Supporting up to 32MB in one slot, 
the $1,095 Concentration comes with 
2MB RAM and can pack twice as much 
memory into the sarrre space as any of its 
competitors. When combined with the 
EMS mapper module, included in the 
$1,095 price, the Concentration board is 
one of the most powerful, comprehensive 
EMS systems available today. 

Most users will undoubtedly not pur- 
chase the Concentration in its 32MB incar- 
nation. In order to cram that much memory 
into one slot, the SIMM sockets must be 
removed and 32 SIP modules must be sol- 
dered directly to the motherboard. This 
configuration is available only from the 
factory. The 2 megabytes of RAM includ- 
ed in the list price are 85-nanosecond 
SIMM memory, expandable to 16MB by 
the user via additional SIMMs. 

Putting this monster memory card to 
work is relatively straightforward and 
painless. The installation software allows 
you to set values for conventional memory 
backfill and extended memory quickly. 
The software then asks whether the con- 
ventional memory backfill should be done 


736K DOS FOR THE PRICE OF A PHONE CALL 


by Edward Mendelson 
By now you’re undoubtedly feeling 
cramped by 640K of DOS. You can get 
some elbow room from the combina- 
tion of an EMS board that supports ei- 
ther LIM 4.0 or EEMS and a free pro- 
gram called EEMRAM that you can 
find on PC MagNet, CompuServe, and 
most BBSes. 

EEMRAM, written by Christopher 
J. Dunford, is a non-memory-tesident 
program that can increase the DOS 
memory in many systems to 704 or 
736K. Not all applications will use 
DOS memory beyond 640K, but you 
don't lose anything by running EEM- 
RAM for the programs that do. 

EEMRAM works by mapping the 
EMS memory on your memory board 
to DOS addresses starting at 640K and 
continuing to the point where the mem- 
ory begins on your video adapter. With 
a monochrome card you can add 64K, 
and with a CGA you can add 96K, All 
you have to do is put EEMRAM in your 
AUTOEXEC.BAT. 

EGA and VGA cards use EEM- 
RAM’s memory addresses for their 
high-resolution modes, but that 


shouldn’t stop you. You can turn off 
EEMRAM before running any pro- 
gram that uses high-resolution graphics 
and then turn it on again when you re- 
turn to character-based applications. 

In order to use EEMRAM, your 
EMS board must be able to map EMS 
memory to the memory segment at ad- 
dress A(XX) (640K). Most EMS boards 
can do this, although some don’t docu- 
ment this capability because of the po- 
tential conflict with EGA and VGA 
cards. Intel’s boards are a notable ex- 
ception; Intel prefers total hardware 
compatibility over the freedom to ex- 
periment that lets you use EEMRAM. 

Even if EEMRAM won’t work in 
your system, you can’t do any harm by 
trying it. If your system isn’t compati- 
ble, it offers an error message and ig- 
nores the presence of the erroneous pro- 
gram. 

To use EEMRAM, download EEM- 
RAM. ARC from PC MagNet or Com- 
puServe. The ARC file contains com- 
plete instructions and programs that test 
your system for compatibility. What 
have you got to lose? ■ 
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Kodachrotne 

TRANSPARENCY 



AONaavdSNvax 
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an image so sharp and bright you'd think 
you were iooking at a coior siide.” pc w»rid 


■ Superior VGA imagery'. 
One reason whv PC World 
selected our CM-1296 
VGA monitor as a “Best Buv.” 
There arc other reasons, too. 
Reasons you’ll find in every 
Tatung color monitor. Rea.sons 
that come from .solid commit- 
ment to “Zero Defect” manu- 
facturing and superior quality 
controls. That’s why Tatung 
is one of the world’s largest 


manufacturers 
of color mon- 
itors. When you 
work with a 
Tatung color 
monitor, you’re 
working with 
more quality, 
performance, 
and value. The 
point is, you just can’t buy a 
better monitor. 


(-M-1296 V'GA a>U>r m«>nitt>r. 
12” lum-glarc GRT. E*tr3-6nc 
0.28mm dot pitch. 



Information about the full line 
of Tatung monitors is yours for 
the asking. Simply call our special 
24 hour information line: 
1(800)765-2345. 

Tatung Company of America, 
2850 El Presidio St., Long Beach, 
CA 90810 

O TATUNG 

Engineering at its best. 
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Concentration 

Newer Technotogy, 1117S. RockRd., #4. 
Wichita. KS 67207: (316) 685-4904. (800) 678- 
3726 

Uat Price: With 2MB RAM, $1 .095. 

Requbee: IBM PC AT or compatibie. 
in Short: Capable of holdir>g ^MB in one slot, 
the CoTKontratKin board doubles the capacity o( 
(ts r>ear8st competitor. While priced on the hi^ 
side, its abibty to work in fast 286 machines 
makes it an excelient choice lor demanding 
memory applications. 
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via the EMS system. This is important for 
multitasking environments such as Win- 
dows or D^Qview, which take advantage 
of EMS backfill memory as well as alter- 
nate hardware registers. The Concentra- 
tion board can provide conventional mem- 
ory backfill up to 640K and has a total of 
four hardware registers for task switch- 
ing — all the better to exploit the board's 
32MB capacity. 

The installation disk provides diagnos- 
tic routines to pinpoint any bad memory on 
the Concentration board. Unfortunately, 


diagnostics, the program called for a DMA 
(direct memory access) pattern from the 
disk but could not fmd one, so it terminat- 
ed. With such a large memory capacity, it 
would be convenient to allow the user to 
perform diagnostics and pinpoint bad 
memory modules, for repair in the field. 

Once you have the board installed and 
set up, all that remains is to load the EMS 
driver and start computing. The Concen- 
tration's driver conforms to the LIM 4.0 
specification and performed flawlessly in 
the PC Labs tests. With a bus-speed range 
from 6 to 14 MHz and support for zero- 
wait-state operation, the Concentration is 
well suited for both yesterday's plodding 
AT and today's 286 workhorse. 

Although priced a little on the high side 
(even when you factor in the 2MB of 
standard RAM), Newer Technology's 
Concentration is still a board worthy of 
consideration. If your machine cries out 
for multiple megabytes of memory in a 
small amount of space, the Concentration 
would make a wise investment. 


PROFIT SYSTEMS 

Elite 16 nus 
HypoCache 

by EdwMxllicfMMson 

Profit Systems' Elite 16 Plus HyperCache 
is an original. W)ial this $795 (OK RAM) 
card shares with other recent EMS boards 
is its support of the LIM 4.0 specification 
in hardware, though with only one alter- 
nate register set. Almost everything else 
about the board is unusual, starting with its 
elaborate name and ending with its unique 
ability to add extended memory to your 
system without making you run your com- 
puter's SETUP program. 

A singular feature of the board is its 
I6K static RAM hardware cache. The 
cache works differently depending on the 
design of the 286 PC in which the board is 
installed. Computers with IBM's specifi- 
cation insert wait states when the PC ac- 
cesses memory on expansion boards. If the 
computer follows the IBM spec, the cache 
simply allows zero-wait-state access to 
memory on the board in the same way that 



JetForm: A New Form of Power 


is the most powerful electronic 
forms product on the market. Jafdm gives 
you forms at their very best, along with 
unlimited applications potential to meet all 
your business needs. 

■ JetForm has Design 
See your form grow on the scieen- 
WYSIWVG under MS Windows. Design your 
forms with a fui set of graphics and text 
handling tools. Scan and trace pre printed 
forms and include graphic images fmm 
scanners and paint programs. 

JetForm has Flexiafty 
Design and print aH your farmatted 
material- from sin^-page expense daims 
to multi-page poicies, contracts, 
barcode labels, and catalogs. Use 
your choice of stand-alorte PCs, 
PS/2s, networks, minicomputeis 
(HP 3000, HP 9000, DEC VAXI, 
and UNIX platforms. 


■ JetForm has Speed 

Merge and print your data it record time, 
utizing the fui capahities of you' HP 
LaserJet or PostScrypt printer. 

■ JetForm has Power 

Develop business appications without any 
programming. Instantly verify entered data 
and calculate field values. Watch your input 
be automaticaly formatted. Retrieve and 
update records in dBase III or IV files. 

Call 18001 207-9976 16131 694-3026 
indigo Software Ltd. 

4(X)~560 Rochester Street 
Ottawa, Canada K1S 5K2 


JetFonn 

JetForm 2J00 
Its time is now. 
Its tredemerk is 


Power. 
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Don’t put off your 
desires any longer. 
Carpe diem! Live for 
the moment! Life is 
too short to wait on 
slow software. 

Just press an 
Intel® Math Coprocessor into the mother- 
board of any IBM® or compatible PC. It will 
work effortlessly with the Intel micro- 
processor already inside, and will inspire 
over 300 database, spreadsheet, CAD or 
business graphics programs to race through 


their functions — up to five times* faster. 

For more information, contact your 
local dealer. Or call (800)538-3373 for “Intel 
Math Coprocessor Technotes,” a collection 
of benchmarks and software lists. For instant 
gratification (and instant product literature), 
call our FaxBack'^” number at (503)629-7576 
and ask for Document #9970. We’ll fax it 
directly to you. 

So do it now What are you waiting for? 

Intel* 



Intel Corptwatton. Intel is a fcgistcred trademark of Intel Corpuratioa FaxBack is a trademark of Intel Corporation IBM is a tenisieted trademark of imernaiiorul Business Machines 
(awpotation Intel Bulletin Birard Service (505K>45-62’^ (modem paramners N-8-1); Compuscrw: Mailbox W307. 461; MCI Mail Mailbox "INTEL SL'PPORT" *R:TfocTnarKC inerrase »ill vary 
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’Suggested U.S. list prices: 
LaserJet IIP $1496; 
LaserJet Series n $2695. 
Dealer prices vary. 


At only $14955 it’s got your name on it. 


The HP LaserJet printer 
family has expanded- 
in a small way. 

The new HP LaserJet IIP (as 
in Personal) fits right on your 
desk. And, with a price almost 
htdf of the multi-user LaserJet 
Series II,* into most budgets. 


Its simple front panel gives 
you easy, push-button control 
over the menu, the 14 internal 
fonts, form feed and other 
functions. It handles four 
different paper sizes; letter, 
legal, executive and A4, as 
well as envelopes. In portrait 



or landscape configura- 
tions. At four pages a minute. 
FVom one or two paper bins 
(the second is optional). 


Dip new HP LaserJet IIP printer. 


And, of course, 
our new printer 
is compatiltle with the HP 
LaserJet Series il and virtually 
all ijopular PC software. 


introduce people at your 
company to their very own 
HP LaserJets. 

There is a better way. 


The 512K standard memory 
is upgradable to 4.5 Mbytes 
for more complex graphics 
and publishing programs. 


So call 1-800-752-0900, 
Ext. 277J for your nearest 
authorized HP dealer. Then 


WIJM HEWLETT 

mUnM PACKARD 
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Get Smart 
Give'^ibur Laser Printer 


aSiroerIQ_ 



Introducing The Smartest Font Cartridge Ever —The IQ Super Cartridge™ 2XP. 


With the newest IQ Engineering Super Cartridge, 
your laser printer will work smarter than ever before. 
You’ll enjoy more fonts and better fonts, with faster 
performance. And you can be sure of full compatibility 
with your printer and the most popular software programs. 

It’s the latest in the IQ En^eering family of 
products. From the company that pioneered super font 
cartridges for HP LaserJet printers and compatibles. 

More and Better Fonts. 

The IQ Super Cartridge 2XP offers you more 
type fonts than any other font cartridge — over 200. 
Select from three extended symbol sets and a vast 
selection of special characters. Each typeface comes in 
every size your software allows — from 4 to 30 points! 
Even the highly readable U-point size no other brand 
of font cartridge has. 

The Best Laser FWnter Performance. 

With IQ Super Cartridges, you can print image 
fonts in seconds, instead of minutes. 

You won't have to worry about compatibility 
either. Your printer will be smart enough to work with 
WordPerfect, Microsoft Word, Windows, Display 
Writer, Lotus 1-2-3, MultiMate, Aldus PageMaker, Q & A 
Write, Samna Ami, Ventura Publisher, WordStar 5.5, 
WordStar 2000 and XyWrite, to name a few. 


Get As Much IQ As You Need. 

With an entire family of IQ Super Cartridges, you 
can choose the exact printing capabilities you n^. 

Or start with our word processing cartridge. And later 
when you need more capability, we make upgrading 
easy and cost-effective. 

Choose the new 2XP, priced at $699, for the 
largest selection of fonts. Or any of our many other 
cartridges, priced from $399 — both portrait and 
landscape styles. And if printing full-page graphics or 
adding even more fonts is important to you, get one 
of our memory upgrade boards. 

Call Today. 

For more infor- 
mation about IQ Super 
Cartridges, or the name 
of a de^ er near you, call 
1-800-765-FONT. 

Or write us at 
586 Weddell Drive, 

Sunnyvale, CA 94089. 

And make your 
laser printers as smart as 
they can be. 



IQ ENGINEERING 
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Suprr Cartridge 2XP, Super Cartridge, IQE and !Q Engirteering are trademarks of IQ Engineering. Other products are trademarks of their respective holders. 





Elite 16 Plus HyperCache 

Profit Systems Irx:.. X150 Telegraph Rd.. 

Birmingham. Ml 48010: (313)647-5010. 

Ust Price: With OK RAM. $795. 

Requires: IBM PC AT or compatible, one and 
one-hall free slots. 

In Short: This board comes only partly 
assembled, arxl makes a unique end-run around 
your computer’s SETUP program, but suffers 
from no obvious irxx>mpatibilities. The hardware 
cache may help in nonstandard systems, 
although it performed at the low end of the scale 
on the IBM PC AT. 
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other boards allow zerx)-wait-state access 
without a cache. But if the computer 
doesn't follow IBM’s example, then the 
cache actually removes a wait state. This 
scheme frees the board to operate at bus 
speeds of up to a whopping 20 MHz. 

Most EMS boards operate without add- 
ing wait states, and most computers follow 
IBM’s specification, so with most setups 
Profit Systems doesn’t claim that the cache 
will add any performance benefits. On 
nonstandard systems, however, the com- 
pany says the cache should give better per- 
formance than you might get otherwise. In 
PC Labs tests, using an 8-MHz IBM AT, 
the cache didn’t seem to help much. The 
board turned in performances that were no 
faster than most of the other boards in the 
majority of tests — in fact, some results 
were exceptionally slow. 

The cache comes in the form of a small 
circuit board with 64 pins extending from 
one edge. You attach it to the larger board 
by pressing the pins into a matching row of 
minute sockets. The combination of board 
and module occupies one and a half slots, 
and if you can put the two together without 
bending any pins, you have the right to feel 
very pleas^ with yourself 

Similar pins and sockets await you if 
you decide to add RAM to the board. 
There are sockets for up to 16 SIP chips, 
and you can use 2S6K by 9 or 1Mb by 9 
SIPs to populate the board with anything 
from SI2K (the amount with which it is 
shipped) to 1 6MB. The board comes with 
a parallel port and serial port that can be 
used only as LPTl and COMl . An option- 
al second serial port costs $50. 

You configure the board by copying the 
LIM EMS 4.0 driver to your hard disk and 
adding a line to your CONFIG.SYS file 
with the parameters you choose. Amaz- 
ingly enough, that’s dl there is to it. You 


■i 

don’t even have to run your computer’s 
SETUP program. Instead of storing its 
configuration in switch settings or an 
EEPROM (electrically erasable program- 
mable ROM), the boaid reads the parame- 
ters in CONFIG.SYS every time you turn 
on the machine. It then detects the amount 
of memory you’ve plugged in, assigns 
some or all of it to EMM (expanded mem- 
ory manager) if that’s what CONFIG.SYS 
demands, and automatically backfills up to 
512K of IX)S memory. The software also 
automatically makes sense of two or more 
boards in the same computer. 

This automatic method works only un- 
der DOS. If you intend to use the board 
with OS/2 or any other protected-mode op- 
erating system, you’ll need to buy a $159 
hardware option called AUTOROM to 
configure the board via an EEPROM that 
retains the configuration when you turn off 
the machine. Much of the manual is devot- 
ed to setting up AUTOROM, but you can 
ignore those pages if you stick with DOS. 

This board was by far the most trouble- 
some to test of any in this roundup. Two 
samples wouldn’t run at all in a standard 
IBM AT that worked perfectly with all the 
other boards. We got the boarf running in 
a second, identical AT, but the computer 
locked up when we ran the PC Labs LIM 
4.0 compatibility tests. Profit Systems 
then supplied revised software that ran the 
tests without errors but with lackluster re- 
sults. Nonetheless, you can be confident 
that Profit Systems will stand behind the 
Elite 16; it comes with a 5-year warranty. 

Profit Systems’ Elite 16 Plus Hyper- 
Cache board is a nonstandard design that 
performs moderately well, but may have 
special advantages in nonstandard sys- 
tems. If you hate hauling out the SETUP 
disk for your IBM AT, its software-only 
installation may make it the board to 
choose. 


STB SYSTEMS INC. 

STB RapidMEG 

by Robert W. Kane 

Do you fit the bill? The ideal STB Systems 
RapidMEG customer needs lots of memo- 
ry for monster Lotus 1-2-3 spreadsheets or 
OS/2, but doesn’t need the very latest in 
LIM 4.0 capabilities. That customer also 
wants to save money; without RAM, the 
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The best LIM EMS 4.0 board for 
your 286 doesn't necessarily have the 
longest feature list. The fancier LIM 
4.0 boards come with alternate 
hardware register sets for high-speed 
multitasking, but if that’s high on 
your agenda, you might consider 
spending your money on a .586 
machine instead of on a 16-bit LIM 
EMS board for your 286. 

Most u.sers of LIM EMS boards 
for 286 PCs want expanded memory 
for large spreadsheets or other single- 
tasking applications. For these users, 
the STB RapidMEG is the simplest 
and most economical choice. 

Although it lacks alternate hardware 
register sets, it outruns many of its 
competitors, comes with virtually 
switchless installation, and uses 
SIMMs for hassle-free expansion. 

Also praiseworthy is Computer 
Elektronik Infosys’s RAMflex. 
which costs only a bit more and 
includes alternate hardware register 
sets. The fastest LIM board tested in 
PC Labs, the RAMflex uses switches 
for installation but includes excellent 
software that makes the job easy. 

If you’re willing to pay an extta 
$ 1 00 or so for a board with just about 
every feature in the book, AST’s 
RAMpage Plus 286 fits the bill. And 
the pricy Above Board Plus 8 I/O 
from Intel lacks alternate register sets, 
but has superb switchless installation 
and stiftwaie. optional I/O ports, and 
toll-free support. 

For the most RAM per slot, 
consider Newer Technology’s 
Concentration board. Designed 
primarily as an extended memory 
board (you need to add an optional 
mixlule for LIM EMS support), it lets 
you pack 32MB of RAM in a single 
slot — without interfering with the slot 
next door. 

Whichever board you buy. get a 
copy of CJualitas’s Afove’fM or 
Quarterdeck Office System’s QRAM 
to get the most of the memory you 
paid for. These programs move TSRs 
out of DOS memory and into your 
expanded memory board — a trick 
otherwise possible only with 386 
machines. 
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RapidMEG is priced at just $399, making 
it the Volkswagen of memory boards — in- 
expensive, efficient, and frill-free. 

What your $399 will buy is a bare board 
that accommodates up to SMB of RAM 
via 1Mb SIMMs, supports bus speeds of 
up to 12 MHz, and has memory partition- 
ing capability for both expanc^ and ex- 
tended memory. There’s also a two-year 
warranty — twice as long as the industry 
standard, though not as impressive in this 
particular group of products — demon- 
strating that the only cheap aspect of the 
RapidMEG is its price. 

Economy has its costs. The board 
doesn’t have advanced LIM 4.0 capabili- 
ties such as alternate hardware register sets 
for multitasking (although the board will 
support alternate register sets in software), 
DMA paging, extra added software utili- 
ties such as RAMdisks, print spoolers, or 
disk caches, or optional ports for I/O. But 
these extras are not in concert with STB’s 
mission: to offer a basic, economical and 
reliable memory board. 

Installation of the RapidMEG is rela- 
tively simple and straightforward, once 
you get accustomed to the almost-unread- 
able white-on-gray text used in the installa- 



STB RapidMEG 

STB Systems Inc., 1651 N.GIenville Rd.,P.O. 
Box 850957. Richardson. TX 750850967: (214) 
234-8750, 

List Prk»: With OK RAM. $399; VVtth S12K RAM. 
$649; With 2M6 RAM. $1,189. 

Requires; IBM PC AT or compatible. 

In Short: What the $399 RapidMeg lacks in LIM 
4.0-capable hardware, it more than makes up for 
in phce. The effictency of its driver and its 
performance and setup versatility make (I the 
choice for anyone on a budget. 
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tion software (which the company reports 
is being revised). First the software asks 
for the sizes of the expanded and extended 
memory partitions, and then the system 
tests the optimal bus width and spe^ for 
your particular setup. You can also select a 
complete memory diagnostic test to check 
for any bad RAM installed in the system. 
When you’re through setting parameters, 
just flick on the toggle switch extending 
out of the back of the board to enable the 


EEPROM (electrically erasable program- 
mable ROM) and signal your system to 
recognize the board. To reconfigure after 
adding additional memory, all you do is 
turn off the switch and remn the installa- 
tion software. 

While some manufacturers decry the 
use of switchless installation techniques, 
citing the use of these boards in non-DOS 
environments, STB has gone to great 
lengths to ensure that its board can be in- 
stalled from a floppy disk in a system con- 
taining as litUe as 384K of system RAM. 
As long as you have DOS on a floppy disk, 
you will be able to install and use the Rap- 
idMEG. 

If you’re searching for more space to 
move your data back and forth, the STB 
Systems RapidMEG is worth a look. Like 
the people’s car of old, its efficiency and 
reliability will serve you for a long time at 
litde expense. ■ 


Joseph J. Antinori is an editorial assistant 
qCPC Magazine. Robert W. Kaneuapro- 
ject leader at PC Labs. Edward Mendel- 
son is a contributing editor of PC Maga- 
zine. Winn L. Rosch is a contributing 
editor of PC Magazine. 




It takes a great performance for a disk to become 
a legend. Chuck Berry has what it takes. And so 
does PROCOMM PIUS. II gives you power and 
ease of use that surpasses communications soft- 
ware costing $250 or more. Yet PWKOMM PUIS 
costs much, much less. Which simply means when 
you want communications software that gives 
you can still be good 

ENDARY 


Ask your software dealer today about PROCOMM 
PUIS, now available in stand-alone and local 
area network vetsiom 


I.B'.Iflllll 


vva£a 


OATASTORM TECHNOLOGIES. INC 


Ra Box 1471 •Columbia, MO 65205 
3M.443.3282 


CIRCLE 504 ON READER SERVICE CARD 










. 


Gene«>c CAOO. CADDalogond Sneok Preview ore trademarks of Generic Softwore.tnc 11911 North Creek ferkwoy Sovtfi. Bothell, WA9801I 
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WTiile some computer companies are content offering 
cheap technologj' and limited support, Arche'offers Quality 
Thchnology’ tracked by Superior Support,. 

TheTViumph 286, like all Arche products, is mad(> to e.xacting 
.standards right here in the U.S.A. Since Arche assembles the 
Tbiumph 286 as a complete system, you’re assured that every 
component, as well as the entire .system, has passed a rigorous 
.series of tests and inspections; including a two day burn-in 
at over 100 degrees— this assures you of the highest quality. 

.Arche personal computer systems are backed b^' a 
knowledgeable, quality dealer group, telephone sup(xirt, and 
our 2 year warranty, including Hard Drive-the best in the 
entire bu.sine.s.s. 

Computer publication experts and thou.sands of users 
nation-wide have recognized the Arche reputation for quality, 
compatibility and performance. Arche systems 
offer a list of standard features others ju.st 
can't match. You simply can’t go wrong when 
you purcha,sc an ;Yrche .system. 



Specifications/Arche TViumph 286 


• ,S0286 8/ 12 .MHz, 0-Wail State 

■ .512K to 1MB on Board, 
KiMBTttel 

■ 80287 Coprot*s.sor Socket 

■ TWo 8-bit and Thn-e 16/8 bjt 
Expansion Slots 

■ Batter>' Backed Clock/ 
Calendar 

• 1.2M/360K 5,25" Disk Drive 

■ 720K/1 .44M 3.5" Floppy and 
Hard Disk Drive OpUonal 


■ Enhanced 101 Keyboard 

■ 2 Parallel, 2 Serial Port.s 
• .Monochrome. Hercules 

Compatible Adapter 

■ 14" HiRcs (1,000 line). 

Flat Screen, .Amber .VIonitor 

■ 150W' Power Supply 

■ MS-DOS. GW BASIC, LIM/EMS 
> Complete 512K System $1,395 

■ Complete IMB.System $1,595 


Our newTRlL’.MPH 286 and other 
.ARCHE computer systems are avail- 
able exclusively at authorized 
/ARCHE dealers. For the location 
nearest you, call l-800-422-¥)74. 
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A 

IarcheI 

WARRANTY 


fIXEOOISK OfltVE 


.Arc’he U-chnologies. Inc., Corporate Headquarters and Manufacturing, 48881 Kato Road. Fbemont, CA 94539 


Archp. -Arrhe Lui^.lhumph 286 are trademarlu of Airhel^hncriofties, Inc. 


O An+ielVchnologles. Inc 1989 




Make Ihe move {hat's ffUdniuU'ed 
to increase your PC power: Get 
PC Maftazine delivered right to 
your door. 

Only PC Magazine can help you 
make the right PC choices wit h in- 
depth reviews and data from our 
own PC Labs— where benchmark 
tests really put new products 
through their paces. . . ujigmde 
gour earpertise with valuable tips 
and tutorials on everything from 
spreadsheets to connectivity... 
stag rm top of a rapidlg changing 
market with the advice, insights 
and inside lowdown from our 
outspoken columnists. . . plus 
every i.ssue includes a FREE Util- 
ities Prognim for you to add 


to your power-user's repertoire. 

Make your power play today. .Join 
PC Magazine— and take advantage 
of a truly great deal... 

•SPECIAL SAVINGS OFFER! 
Subscribe to PC MAGAZINE today. 
You’ll save up to 62% off the annual 
single-copv price— and get your 2 
Utilities IMsks-P'REE! 

□ One year (22 issues) only .$29.97. 
YOU SAVE 54% ! 

□ Two years (44 issues) only $49.97. 
YOU SAVE 62% ! 

For fast .service call 

1 - 800 - 525-0643 

Savings based on single-ropy price of SH4.90. 

Basic annual suliscription price is $44.97. 



NEW! 

POWER-USER'S 
2-DISK UTILITiES 
LIBRARY- 
TOURS FREE! 


Subscribe now and get i)olh 
Volume I and the all-new Vol- 
ume II, packed with 78 amazing 
utilities that w ill sp(*ed up your 
keyboard, locate any file or 
string in seconds, add a IX)S 
system to an already working 
disk, back up all your data with 
ease and more! Yours FREE 
with your paid subscription! 


Copyrighted m< 










For file>servers/workstations 


"THE COMPLETE POWER PROTECTION SOLUTION" 

Tired of your power line affecting your bottom line? With an APC 
UPS your LAN will run more reliably than ever before, and you'll 
rest easy knowing your investment is protected by the same UPS 
systems used by Federal Express and countless other corpora- 
tions which can't afford a second of downtime. Our units support 
UPS monitoring on all major networks, and we provide the indus- 
try's widest selection of UPS to file server interface kits, including 
Novell-compatible UPS monitoring boards. Call us for your free 
APC Power Primer and the name of your nearest dealer. 

American Power Conversion 


350 Columbia St., Peace Dale, Rl 02883 1-800-443-4519 FAX (401) 789-3710 


Interface Kits, including 
Novell-compatible boards 


The new 600LS UPS 

Pure sine wave output ■ 
Battery replacement alarm ■ 
Site wirir^g tfiagnoslics ■ 
Load meter ■ 


450AT 

For AT-class computers 


600LS 






approve 






wWnngfi^ 


APC ALSO OFFERS 

1200VX ■ 

For file-servers, workstations 

S20ES ■ 

For file-servers, workstations 

360SX ■ 
For 386SX and XT-class 
computers 

110SE ■ 

For MacSE, 512. SE/30, 
diskless workstations 

PowerChute ■ 
UPS Monitoring software for 
AppleShare and SCO/Xenix 
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CONNECTIVITY 


BUILDING WORKGROUP SOLUTIONS 



NOVELL’S NETWARE 


You know all about Novell’s NetWare. 
Odds are your company is using NetWare 
286 already. In fact, you've probably been 
waiting since the second quarter of 1989 
for NetWare 386 to be released, while you 
stare longingly at the powerful hardware 
that sits underutilized in your corporate 
suite. Your vigil is finally over, and the re- 
sults ate in; NetWare 386 is the rightful in- 
heritor of its predecessor' s networking em- 
pire. 

NetWare’s presence in the PC-based 
network operating system market is an im- 
posing one. Depen^g on how you con- 
struct the sample group, Novell 'sAlerlYare 
holds between 40 and 60 percent of the 
market, making it the standi for network 
operating systems today. People at both 
3Com and IBM freely admit that they sell 
more of their Ethernet and Token-Ring 
adapter cards to run under NetWare than 
under their own network operating sys- 
tems. For a stiff competitor with an almost 


386 

by Frank J. Derfler, Jr. 
and M. Keith Thompson 

The king of workgroup 
computing has reieased 
the first true network 
operating system: 
Noveii's NetWare 386. 
Painiess networking 
may soon be on the not* 
so-distant horizon. 


overbearing market share, Novell has sur- 
prisingly few critics. 

Because of NetWare 386’s origin as a 
286 system, its latest version number is a 
little confusing. Version 3.0 is the fust re- 
lease of NetWare 386 but the third major 
version of NetWare overall. According to 
Novell, NetWare 286, now in Release 
2. IS, will not reach Release 3.0 level. 
Version 3. 1 of NetWare 386, which is dis- 
cussed later, is slated for the fust quarter of 
1990. 

NetWare 386 and existing NetWare 286 
systems have a lot in common. If you man- 
age a Novell network today, you’ll be able 
to install a NetWare 386 server in minutes. 
The management structure remains the 
same, and all the familiar utilities operate 
in the same ways. NetWare 286 and 386 
servers can coexist on the same network, 
and you don’t have to make any changes to 
the existing client workstation software in 
order to give individual users access to 
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CONNECTIVITY 


NOVELL'S NETWARE 386 


NETWARE GLOSSARY OF ACRONYMS 
& TERMS 


both types of NetWare servers. 

The differences are primarily improve- 
ments: easier installation, huge file storage 
capacity, better throughput, and the ability 
to ran programs called NetWare Loadable 
Modules (like e-mail gateways and IBM’s 
SNA protocol) on the server instead of on 
separate dedicated networked PCs. Novell 
intends for NLMs to be developed primari- 
ly by third-party vendors. None of these 
are yet available, though Novell has con- 
verted a couple of its own programs for 
current use. 

NEW KID IN TOWN 

Like NetWare 286 before it, NetWare 386 
was designed from the first line of code as 
a network operating system. Competitors 
such as the various versions of Microsoft’s 
LAN Manager and Banyan’s VINES are 
add-ons to existing general-purpose multi- 
tasking and multiuser operating systems, 
respectively. That means they aren’t as 
tightly integrated and in practice don’t per- 
form as well as NetWare. 

PC Labs’ hands-on tests show that the 
first release of NetWare 386 is robust and 
full of promise. The data throughput was 
about 20 percent faster than that of 
NetWare 286, and the degradation under 
heavy load was less. But progress doesn’t 
come cheap. Its $7,995 price tag classifies 
NetWare 386 as a high-end product. If you 
need large capacity, you get what you pay 
for. NetWare 386 offers the data storage 
capacity of a minicomputer with faster re- 
sponse and a lower price. 

Today, NetWare 386’s speed, huge 
storage capacity, and minimum degrada- 
tion under heavy loads will make your 
networking life a lot more pleasant. To- 
morrow, it will serve as a rich environment 
for the introduction of a new generation of 
server-based applications for the i386 and 
i486. The only caveats are that the internal 
applications leveraging its power are yet to 
be released, and you’ll probably want to 
buy a lot of expensive top-of-the-line hard- 
ware to act as your NetWare 386 server. 
You’re not going to spend $7,995 on a net- 
work operating system only to run it on a 
garage-sale 16-MHz 386. 

UTAH ROOTS 

Back in 1 982, in a small office by the steel 
plant in Orem, Utah, Ray Norda, Judith 
Clarke, Craig Burton, and programmers 
from a company called Superset figured 
out that PC networking could grow from a 
ho-hum capability to a multibillion-dollar 
industry. At the time, companies in the 


AKP (AppleTalk File Protocol) 
Apple’s network protocol, used to pro- 
vide access between file servers and cli- 
ents in an AppleShare network. Also 
used by Novell’s pixxlucts for the Mac- 
intosh. 

API (Application Program Inter- 
faces) 

A set of standard software interrupts, 
calls, and data formats u.sed by applica- 
tion programs to start network services. 
For example, applications use APIs to 
call services that transport data across a 
network, 
disk duplexing 

A technique used by System Fault Tol- 
erant NetWare to write data simulta- 
neously to two hard disks using differ- 
ent controllers, 
disk mirroring 

A technique u,sed by System Fault Tol- 
erant NetWare to write data simulta- 
neously to two hard disks using the 
same controller. 

hut fix 

A program that dynamically marks de- 
fective bltK'ks on the hard disk so they 
will not be used. 

IPX (Internet Packet Exchange) 
NetWare^ native transport protocol, 
used to move data between server 
and/or workstation programs running 
on different network nodes. IPX pack- 
ets are not related to packets used in 
Ethernet and similar systems, nor to the 
tokens used in Token-Ring, 
kernel 

The heart of the operating system, con- 
taining the basic I/O functions but not 
transport protixtols or sers'ices. 
multiple name spaces 
The assiKiation of several names or 
other file-related pieces of information 
with the same file. This allows renam- 
ing and designating of files for dissimi- 
lar computer systems such as the PC 
and the Mac. 

NCP fiVerlVare Core Protocol) 

The data format of the requests 
NetWare uses to access files. 

NFS (Sun Microsystems’ Network 
File System) 

The standard Unix file system for mul- 


tivendor envintnments. 

NLM (NetWare Ixradable Modules) 
Applications and drivers that run in the 
server and can be loaded or unloaded on 
the fly . In other networks, such applica- 
tions would require dedicated PCs. 
Named Pipes 

A channel used for communication be- 
tween applications across the network. 
It includes a relatively easy-Uvuse API , 
providing application programmers 
with a simple way to allow applications 
on different machines to communicate 
over the network. 

GDI (Open Data-Link Interface) 

A standard interface for transport proto- 
cols, allowing them to share a single 
network card without any conflicts, 
OPT (Open Protocol Technology) 
Novell's strategy for complete proUKol 
independence. NetWare supports mul- 
tivendor hardware with this approch. 
RPC (Remote Procedure Call) 

A set of software tools designed to as- 
sist developers in creating distributed 
NLM applications. These tixtls auto- 
matically generate the code for both 
sides of the pixrgram (client and server) 
and let the programmer concentrate on 
other portions of the application. 

SFT (.System Fault Tolerance) 

The capability to recover from or avoid 
a system crash. Novell uses a Transac- 
tion Tracking System (TTS), disk mir- 
roring, and disk duplexing as its system 
recovery methods. 

STREAMS 

An architecture intnxiuced with Unix 
System V, Release 3.2, that provides 
for flexible and layered communication 
paths between processes (programs) 
and device drivers. Many companies 
market applications and devices that 
can integrate through STREAMS pro- 
tocols. 

SPX (Sequenced Packet Exchange) 
An enhanced set of commands imple- 
mented on top of IPX. allow ing more 
functions — one of w hich is guaranteed 
delivery. 

TTS (Transaction Tracking System) 
A log of all file activity. Includes a sys- 
tematic roll-back of data files. ■ 
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R)rMoie And Moie Users, The 
Latest Rom Lotus Doesnt Add Up. 



The idea of juggling 
two incompatible spread- 
sheets that will turn users 
into haves and have-nots 
has many managers worried. 

It just doesn’t make 
sense. 

Especially, when for 
just $100 per user, you can 
upgrade everyone to a sin^e, 
superior spreadsheet that 
offers more than 3.0 and 2.2 
combined: 

SuperCalc®5 from 
Computer Associates. 

Whether you 
are using an XT 
or 386, SuperCalcS -- 
delivers all of the - ■ 

latest features and 
breakthroughs in 



KYZCorp. 


The masi advanced 3 D gravies 
ary spreadsheet has ever offered. 


spreadsheet technology. 

Like multiple types of 
spread- 
sheet 
linking. 
Stunning, 
new 3-D 

The latest in spreadsheet linking CTSplllCS . 
saves time and reduces mista!^ ^ ^ 

3 spreadsheets can be vie^ . PrCSCIltS" 

don-quality output complete 
with fonts, shading and 
grids. Extensive auditing 
and debugging features. 

And, of course, it totally 
coexists with Lotus® l-2-3f 
including menus, 
macros and files. 

There are also 
IBM® mainfi:ame and 
VAX versions, (how 
long will that t^ 


I 


UfKond 1-2-3 ow ttgoiered inidwiofks of I oKb D wtotwieni Coepwetw IBMnotcgnindnodenaiioflMmaruriolBtnmiMoclHnn 


Lotus?) and all of them are 
backed and supported by the 
world’s leading independent 
software company. 

'Ib find out more, call 
1-800-531-5236 (in Canada, 
1-800-663-6904). And think 
twice about 
any Lotus 
upgrade. 

For 

most users, 
it just 
doesn’t 
compute. 

SuperCmjc5 


SuperCalc’5S 




GONiPUTER 

/ISSOCIATES 

SoHwar9 superior by design. 
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NOVELL'S NETWARE 386: SUMMARY OF FEATURES 


afOpenLAN 
NetWare 386, Manager, 
Version 3.0 Version 1.1 

GE NERA L INFORMATION 

List price 

Peer-to-peer resource 

N^ORKOPERATIONS 

Server 

Special hard disk forrnat 
Fault tolerance 
Maximum number of network 
cards bridged 

Maximum number of simultaneous 250 
lOfFons 

Server software ,< - 

Number of disks vtftC 
Additional operating systern None 

required^-: 



ADMINISTRATION 


^ Supports'disk caching 
, Workstation software 




1,000 

-w'-. 

■'"^'“'12 

OS/2 (included) ^NoneT 




.-■if 


RAM available for applications 


- RAM available with NetBIOS 
Compatible with OS/2 workstation 
RIa system limits > 

^ Concurrent open files per senrer 
.u ' Volumes per senrer 

Physical drives per volume 
Physical drives per server 
Allows files to span multiple drives 
Maximum file size 
Maximum volume size 
Maximum physical RAM 
Maximum total disk storage 


'S56K 

516K 


.-^rr 


100,000 

32 

32 

1,024 

■ 

4GB 

32TB 

4QB 

32TB 


520KtoS89K, 

S20KtoS6SK'' 


8,000 

26 

1 

12 

□ 

2GB 

4GB 

16MB 

7.5GB 



Network administration 

Keeps historical error/status log 
Keeps accounting Infonnation by! 
or resource 

Adds or deletes network 
while network Is lunnklS 
R^rts 'number of bad'packete” 
Reports network errors 
Monitors open files 
Shows names of users logged on 
Shows percentage of server till 


■—Yes a— No MB • rragabytas. GB • gigabytes. TB - tenabytes 
* This feature is available via a third-party product. 


Security 

Access to network resources can I 
determined by membership in a gi 
Passwords can be associated will 
network resource names _ 
~ Software sends encrypted pamK 

^ over the network 

Access can be granted via level 
' Access can be controlled by time 
and date 

UBERFEATURS 

E-mail servica 

Store-and-forwaid erTi^ system 
Can attach binary flies to rnessagf 
Allows rude messaging 
Printing 

Software handles print spooling 
User can modify print queue 
Maximum number of printers supp 
Workstation primers supported 
Software supports downtoadkig lb 


networking business were mainly interest- 
ed in selling hard disk drives, but the mis- 
sion of the company they founded was to 
market an operating system with good fea- 
tures and performance, and to do every- 
thing possible to create the environriKnt it 
needs to run. 

Over the years, that strategy has re- 
mained consistent; no matter how much 
pressure has been put on Novell to turn a 
quick profit. President Norda has kept his 
company’s focus on the bigger goals of 
providing software, systems tools, and 
support. Instead of using the IBM-inspired 
strategy of “account control,” Novell has 
gone to great lengths to build outside sup- 
port and even to stimulate competition. It 
even entered the hardware market several 


times to develop new products or to drive 
down prices. 

NetWare 386, Version 3.0, is the sev- 
enth revision of a product that services 
4,000,(XX) people on 400,000 LANs. It’s a 
product family with a habit of setting mile- 
stones. Novell was the first company to in- 
troduce a network operating system for 
true file sharing, as opposed to simply 
writing private unshared files to a shared 
platter on a hard disk. Novell led the way 
to hardware independence by providing 
NetWare with the ability to run on 30 dif- 
ferent brands of networks and 100 differ- 
ent network adapters by means of a proto- 
col-independent architecture for all 
NetWare services: Open Protocol Tech- 
nology (OPT). 


Novell has always been a company that 
sets goals, and over time it has accumulat- 
ed a good track record for meeting them. 
That is important to keep in mind, because 
a lot of the appeal of NetWare 386 comes 
from the promises that Novell makes about 
releasing future add-in products for 
NetWare 386. 

NETWARE UNRAVELED 

A true 32-bit network operating system, 
NetWare 386 is designed for use with the 
i386 and i486 processors. While it oper- 
ates both processors in their protected 
modes, NetWare 386 takes further advan- 
tage of the advanced features of the i486 by 
executing longer instructions (more com- 
mands per CPU cycle) than NetWare 286 
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3-fOpen LAN 

NetWare 366, Manager, NetWare 286, 

Version 3,0 Version 1.1 Version 2.15 



does. Two other PC-oriented netwoik op- 
erating systems. Banyan’s VINES and 
DSC Communications' NEXOS, also op- 
erate the 386 processor in its protected 
mode. NEXOS has a built-in data manage- 
ment capability that gives it very fast per- 
formance in certain applications, and 
VINES has powerful communications ca- 
pabilities, but neither product has a 486 ca- 
pability, and neither enjoys the wide sup- 
port of NetWare. 

The product that logically should be the 
strongest challenger to NetWare's market 
dominance, Microsoft’s OS/2-based LAN 
Manager, has made a very small impres- 
sion on the market and continues to receive 
the cold shoulder from buyers. Powerful 
companies like 3Com, IBM, DEC, and 
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This directory 
listing shows 
NetWare 386' s 
"multiple name 
space" capability. 
The first part 
displays the 
Macintosh files with 
a short DOS name. 
An Extended 
Oire<4ory List 
command with the 
".mac” parameter 
details the full 
Macintosh file 
infomiation below. 


DCA either are marketing or will market 
LAN Manager products, and together 
these pose a strong potential threat to 
NetWare's market share. But the first 32- 
bit release of OS/2 is only partially 32-bit, 
because a conversion layer is needed for 
translating from 16- to 32-bit and then 
back for some functions. So unless some 
special changes are made to OS/2 running 
in LAN Manager servers, it still won’t be 
as technically sophisticated as Novell’s 
NetWare 386. 

THE SYSTEM YOU WONT OUTGROW 

Many of us can remember the days when 
we thought a 20MB hard disk would al- 
ways handle all of our storage lequire- 
ments — and then we discovered how fast a 
hard drive fills up. Although it is tough to 
predict the computer requirements of the 
future, it’s unlikely that you’ll outrun 
NetWare 386's disk storage capabilities 
anytime soon. 

Novell moved into the minicomputer 
arena with its new file system. The file sys- 
tem in NetWare 386 keeps all its old tricks 
of elevator seeking, I/O queuing, and disk 
caching — similar to features that competi- 
tors such as LAN Manager offer, but better 
implemented in NetWare because of its 
unique stahis as a true network operating- 
system. 

On top of that, NetWare 386 adds huge 
capacity. Sporting a maximum disk space 
of 32 tenabytes (1TB = 1 ,000,000 mega- 
bytes), NetWare 386 is able to handle the 
data load of even the largest companies. 
Volumes can span multiple disk drives, 
and files can grow as large as 4 gigabytes 
( 1GB = 1 ,000 MB). That means you can 


spread a single data file across several hard 
disks and your application will never know 
the difference. 

Gone are NetWare 286's 100-user and 
1 ,000-open-file restrictions. NetWare 386 
allows each server to have up to 250 users 
and 100,(X)0 open files. If a rare applica- 
tion requires 100 simultaneously open files 
(for example, multiple data tables, index- 
es, help files, and drivers), /Vet Ware 286 is 
limited to giving 10 users simultaneous ac- 
cess to that application. Under NetWare 
386, 250 users can run a 100-open-file pro- 
gram with capacity to spare. And Novell 
has made provisions for adding more users 
in subsequent releases. 



FACT FILE 


3-^Opw) LMi Manager, Version 1.1 
3Com Corp., 3165 Kifer Rd„ Santa Clara, CA 
95052; (408) 562-6400. 

List Price: $3,495 (unlimited-user version). 
Requires: 60286 or i386 processor: 4M6 RAM. 
or 2.5M6 per 0S2 workstation, or 640K per DOS 
workstalion;OS'2(included (or server, required 
for C^’2 workstabor^s) : DOS 3. 1 or later. 
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New Products 

Day 

Resrc 

1 July 1989 

26 3 10 17 24 3 

KARKET ANALYSIS 

Plan Analysis 

Dsfine Objectives 

6 

JD 



Conduct Intervie 
Interview Corp 

Scope Group of projects 

Backup before Autoschedule? Yes 

Include resource constraints? Yes 


Interview Marketing 
Consolidate Findings 

6 

10 

LA 

LA TB 

Cl 


John Davis 

Toa Benson 

Larry Ashton 

4.01 

5.01 
5.01 

— 

/ JD 
/ TB 
/ LA 

4.9 4.3 2.1 1.8 1.0 

0.5 2.6 4.5 3.4 2.4 

1.0 3.9 4.1 6.1 

Total days 



5.4 7.9 10.5 9.3 9.5 


Want A 
Fast Date? 


You could spend days trying to calculate your ideal project 
schedule. Or, you could let Project Workbench* Release 3.05 
do it for you in seconds. 

Offering much more than lightning-fast speed, the Project Workbench 
system is a complete project management toolkit that takes you from 
preliminary plan through management reports. . . and beyond. 


Fast, full-featured and 
easy to use, InfoWorld 
rated our speed and docu- 
mentation "Excellent." 
They applauded features 
like interactive resource 
histograms and calendars, 
online actuals capture 
worksheet and context- 
sensitive Help. 

Add a seamless interface with Excelerator* for CASE applications and 
the new Project Graphics"* system for presentation-quality timescaled 
Gantt Charts and CPM Networks-and you have the most complete 
micro-based project management system available today. 



FREE DEMO DISK-Call (212) 219-894S 
or call your local dealer 

'■I^^ROJECT 

WORKBENCH* 

Software Svetem Item Applied Bueiness Iteftnologv Corporation 


01989 Apphed Business Technology Corporalioo *361 Broadway. New YbrK. NY 10013 
Hardware Requirements; IBM PC. XT. AT. PS/2 or compatible; IBM 3270 PC; DEC VAXmate. 

Project Workbench is a registered trademark and Project Graphics and the ABT logo are trademarks of Applied 
Business Technology Corporation. Excelerator is a regaiered eademark of index Technology Coqxiration. 




BENCHMARK TESTS: 
NOVELL’S NETWARE 386 


NetWare 386 is the fastest 
network operating system 
you can buy today, with 
maximum throughput 
figures over 50 percent 
better than what you got 
under NetWare 286. Novell's 
supremacy is hardly 
assured, however, since 
SCom’s new version of LAN 
Manager running on its new 
3S/500 server is only a few 
percentage points behind. 


The Network Throughput Under Load test 
loads network cards, media, and access 
protocols txjt places a small load on the 
server. While the timed station transfers 
files, load stations read and wnte 1 -b/te 
data files, creating a high volume of data 
packets and increased activity on the 
network. 


The Hard Disk Access Load test heavily 
loads the hard disk and disk-caching 
system. Each load station randomly 
accesses its own 100K data file using 1K 
records while the timed station transfers 
files. This procedure tests how well the 
software handles the drive and the speed of 
the disk subsystem. 


In the DatabMt Load test, all stations 
share a 4MB data file and its index file 
during reading, locMng, and writing tasks 
while the timed station transfers files. This 
test reflects the record-locking support of 
the system and the way it handes a number^ 
of random, simultaneous accesses to a 
common file. ‘t 

These three tests es^| 
throughput recorded dt| 
performemce of a sU 
on the networiL Each )( 
operates at a rate man ii 
of a PC in a typical heavy-use 
environment. 

WNIe loading the network 
with specific programs for each test, 

].;, we run a general test program 
perform^ a sequential create, a 
. sequential read, a sequential write, a" , 
random read, and a random write ^ i^)'; . 
>4* large file. The record sizes used in 4%^ 
these activities systematically rotate 
among 16K, 4K, and 512 bytes. ■; 

Usually a 1 MB file is used, but this ' 
size may be adjusted for unusually : 
fast or slow networks. 
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VOLATILE NLMs 

The beauty of NetWare Loadable Modules 
is their ability to allow the powerful server 
to replace the dedicated network machines 
you must use today to house SNA gate- 
ways. electronic mail gateways, and com- 
munications servers. In the future, they 
will even let you house things like drivers 
for Micro Channel cards and products for 
network management, security, and work- 
group productivity. Once a decent set of 


NLMs are developed, they'll really set 
NetWare 386 apart from the pack. Similar 
applications have been developed for com- 
peting systems, but they are not as tightly 
integral^ as NetWare’s NLMs will be. 
The reason, once again, is that competing 
versions run on multitasking systems rath- 
er than true network operating systems like 
NetWare. 

NLMs do have one major drawback: 
they run with and in the same machine as 


the file server software. If the file server 
hardware malfunctions, you lose all the 
functions in it. By contrast, in most current 
NetWare configurations, where a comput- 
er other than the file server is the SNA 
gateway, if the file server goes down you 
can still use the gateway and some other 
services operating on separate machines 
on the network. 

The only NLMs currently available are 
those converted by Novell: the familiar 
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If you think all 
ETHERNETS 

are created equal... 

think again... 


■ and again... 


and again. 


\ 



G / Ethernet 8‘bit 
PC adapter 



I I j G/Ethemet J6’bit 

I ^ AT adapter 


MAGAZINE 


KDITORS' 

CHOICE 



T hree high performance Ethernet adapters 
for NetWare that strictly comply with the 
IEEE 8023 networking standard. So you 
get both the highest performing LAN* 
and the Ethernet standard. ' 

Gateway’s G/Ethemet is available 
today in 8-bit PC, 16-bit AT, and Micro 
Channel Architecture versions. Whether 
you have IBM PCs, XTs, ATs, any of the 
PS/2s, or compatibles, you can connect 
them together with G/Ethemet adapters in 
any combination to build the fastest Ethernet 
LAN possible. 

G/Ethemet features special communications 
and queueing software to maximize your data 
access. It also has four times the on-board memory 
compared to most other Ethernets. So heavy data 
traffic, like spreadsheet or database applications 
between PCs on the LAN, won’t slow you down. 




C/Ediemet Micro Otannel adapter 

Gateway also offers NetWare, as well as a full line 
of Ethernet accessories. You get the complete 
Ethernet LAN solution from a single source. 
And best of all, when you choose Gateway’s 
G/Ethemet, you get the product 
quality, reliability, and technical support 
that have made us one of the leading net- 
working companies, year in and year out. 

*Call today to get your FREE copy of the 
G/Ethemet performance benchmark report. 

1 - 800 - 367-6555 

(714) 553-1555 in California 

ORCLE 146 ON READER SERVICE CARD 

Dateuiay 

communications, inc. 

2941 Alton Ave • Irvine, CA 92714 

G/Ethemet is a trademark d Gateway Communicalkm. Itk. All other trademarks are d their 
respective manufacturera. Copyright t 1968, Gateway Communications. Inc. All rights merved. 
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utilities MONITOR and FCONSOLE, the 
print server from NetWare 286, and 
Btrieve software. Novell plans to provide 
other NLMs with release 3.1, however, in- 
cluding a variation of FCONSOLE, pro- 
viding an authorized workstation with con- 
trol of the server’s screen and console. 
Version 3.1 will also include an NLM for 
Version 2 .0 of the AppleTalk Filing Proto- 
col (AFP) so that Macs can directly use the 
NetWare server. Since both NetWare J86 


3. 1 and AFP 2.0 use the Unix STREAMS 
architecture, the data exchange won't use 
midlevel translation like the present Novell 
service for Macs. 

To spur third-party development ef- 
forts, Novell is releasing Programmers 
Workbench, which has software tools, 
technical documentation, and a pre- 
release copy of NetWare 386, Version 3.1. 


The most 
envied line in 
tiheLANbiz. 





If you build LANs for a living and your profits don't follow this line. 


you're not making much of a 
a line of LAN cards, 
prices that will help 
hardware. 

NOVELL 
your price/ 

your single source for 
workstations and file 
So, for 
more green on 
LANs remem- 
ber, the best 
line in the 
LAN biz 
is an 
ARC. 


living in LANs. ARC has 
hubs and repeaters at 
you turn green on LAN 
They're all FCC and 
aproved. We'll meet 
quantity needs and be 


American Research 
Corporation 

(213)269-1174 

International: 

2/F, 1 26 Roosevelt 
Sec.3Taipei, 
Tahvan-ROC 
FAX00886-23922639 
Tele)(21140SIGMALTD 
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PROGRAMMING FOR NETWARE 386 

Besides providing vendors with what they 
need to write NLMs, the Programmers 
Workbench includes all the tools necessary 
to create distributed applications for 
NetWare 386. The C Network Compiler 
comes complete with the 286 Watcom C 
Compiler and Linker, a C graphics library, 
the Btrieve library, the Express C editor, 
the NetWare API Library, and a window- 
ing debugger. Programmers can use these 
tools to create DOS- and OS/2-based 
workstation front ends for accessing the 
server applications. For creating NLMs, 
Novell provides the C Network Compi- 
ler/386. It has all the same functions as the 
regular compiler but is specific to the i386 
and NLMs. Along with these compiler 
packages Novell includes NetWare Re- 


Programmers 
Workbench includes 
software tools, 
technical documen- 
tation, and a 
prerelease of 
NetWare 386 3.1. 


mote Procedural Calls for NetWare 386 
and the NetWare STREAMS specifica- 
tion. 

Another feature of the progranuners' 
toots is the NLMs' ability to access the ker- 
nel of NetWare 386 if necessary. This is a 
terrific capability for programmers, but it’s 
akin to giving a lunatic a razor and telling 
him to keep it away from his neck. Keep in 
mind that if the NLM crashes, it could po- 
tentially bring down that file server. But a 
lot of applications need to get that deep 
into the operating system in order to per- 
form, making the ability to take that risk an 
interesting move on Novell’s part. 

Because of this access to the kernel, a 
book called The NetWare Theory of Oper- 
ations is included with the Programmers 
Workbench. This volume provides warn- 
ings to developers about actions inside the 
kernel that could bring down the server. To 
provide additional guidance, Novell also 
holds classes for NLM system developers. 
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uSC NEXOS 386 LAN BEATS 


NETWARE! 


NEXOS 386 beat NetWare® in oper- 
ating system benchmark tests per- 
formed and guaranteed by the 
inquest Group, an independent test 
lab for the LAN industry. The results 
reveal the truth about NEXOS’ supe- 
rior performance over NetWare. In 
fact, NEXOS proves to be as much as 
SIXTIMES FASTER mAjTZwa^ 





■ii 





In real-world, user traffic envi- 
ronmente on industry standard hard- 
ware u.sing well accepted, multi-user 
applications for database, spread- 
'fieet and word processing, NEXOS 
<>at NetWare in performance 
b an advantage of as much as 

. A M . expand 

LAN with confidence when you 
■ DSC NEXOS 386 


NEXOS blasts through 
performance barriers! 


\ ''°™“<ll-H-USERSTnESS1IST 

Tialler is better! 



tion logging to the server’s tape 


^ I Flexible! 


Easy! 


» 12 
flKSTATlONS 



; V ^ «"«< consistent perfor- 
c ^ . rtet' I"**"* “ 3S6/2S 

%^ont benchmark. 

VJIO' y 

‘^'■-» 4 ,^J^^>tect fast mov- 
integrity 



NEXOS gives you the flexibility 
power and connectivity of 100% DOS 
compati- 

Sd plications your 

^ demand and have access to 
L^, SNA hosts and the public net- 

With all this power it’s likely you’U 

N^OS large-drive support pro- 
Moragr‘'^“ unlimited ^k 

The unique disk handler makes 
multiple hard drives appear as one, 
providing contigu- 
ous file space 
across multiple 
drives. 

Connecting to 
your existing 
■stations is a 
'• NEXOS 
s more 
"orksta- 
rface 
/XT, 

/ PS/2 
ations and 

choice of ^'^‘^^'^OSlteLANOpmulngSynmn 

ro*e» ^tbemet, ARCnet and 
nken Ring^pport is standard 

with every NEXOS LAN! 
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NEXOS’ power has been har- 
nessed with an easy to use menu 
system that will have the system’s 
administrator and users up and run- 
Mnnf f" Simple instruc- 

and nsTt K commands 

and DSC technical support means 

your NEXOS LAN system will work - 
for you _ for the users - and for 
your company. 

NEXOS 386 is another quality 
P''°duut from DSC, I 
‘ advanced 

communications. From your desk- 
op to around the world, DSC is 
delivering the quality networking 
soluuons you demand! ® 

Thleamntore 


about NEXOS or 
to become an 
authorized DSC 
dealer call now. 
Be sure to ash Jbr 
a free copy of 
theJuU series of 
benchmark 
resuUsf 

IBOO-BVY-NEXOS 

l-SOO-289-6396 

fax40».954-jm 


OjB DSC Communications 
^ Corporation 



CONNECTIVITY 

NOVELL’S NETWARE 386 


THE REAL COST: HARDWARE 

If you think the price of NetWare 386 is 
high, wait until you add up the cost of the 
hardware necessary to tun it. One of No- 
vell’s priorities is performance, so the 
company recommends running its system 
on an IBM PS/2 Model 70 or Model 80 or a 
Compaq Deskpro 386/33 for the best re- 
sponse time. The applications Novell fore- 
sees operate best if the network interface 
cards have a 32-bit path to the data bus, 
making the software a perfect match for 
ElSA-bus machines — that is, when the 
hardware becomes available. If you add 
the cost of the 6MB to 8MB of RAM need- 
ed for efficient operation of NetWare 386, 
as well as two massive disk drives to take 
advantage of the high dual-drive storage 
capacity and SFT features, your hardware 
cost skyrockets to over $25,000. 

As for today’s hardware purchases, 
NetWare 386 currendy supports only a few 
LAN adapters in the server. Still, the initial 
selection is wide enough to let you connect 
all existing mainstream networks to a Ver- 
sion 3.0 server. Until more drivers become 
available, you will be limited to using 
cards like Novell’s NE/2 and IBM’s 
Token-Ring in a Micro Channel server, or 
Novell’s NE-IOOO and IBM’s Token-Ring 
in an AT-bus machine. 

PLUG AND PLAY 

Installing NetWare 286 was such an im- 
possible task that it was elevated to an art 
form. Value-added resellers boasted of 
their installation skills like old-time sea- 
men asserting their superiority at climbing 
halyards during a storm. The process en- 
tails making selections from a bewildering 
set of menus and options and then using 
Novell’s utilities to link software modules 
and compile the operating system. You 
can make certain kinds of changes to the 
configuration at the server, but you must 
completely regenerate and reinstall the 
software for other types of changes. 

NetWare 386 suffers from none of these 
inconveniences. To bring the server to life, 
the system administrator needs to know 
what type of network card and what type of 
hard disk are installed. That’s it. We in- 
stalled the operating system and had users 
logged on in less than 20 minutes, not 
counting the time necessary for preparing 
the hard disk. This is a far cry from the sev- 
eral hours needed to bring up a NetWare 
286 server. Novell would do well to apply 
the same effort to simplifying the genera- 
tion of the NetWare shell software for 
workstations. You still must use the time- 


consuming select-and-compile routine for 
network shells. 

NetWare 286 and NetWare 386 differ in 
the way the server boots from the hard 
disk. NetWare 286 boots from the 
NetWare partition on the hard disk, where- 
as NetWare 386 boots from a DOS parti- 
tion (or floppy) and then mns the SER- 
VER.EXE program, which accesses the 
NetWare partition. Since NetWare 386 
cannot boot from the NetWare partition, 
Novell recommends creating a 1MB DOS 
partition for booting. This loads the net- 
work operating system approximately ten 
times as fast as the old ’ ’cold boot loaders’ ’ 
familiar to Novell system managers. 


Installing NetWare 
386 is far easier than 
installing 286. The 
system administrator 
must know what type 
of network card and 
hard disk are installed. 


Some of the early Intel i386s made in 
1986 and 1987 can’t correctly multiply 32 
bits of data at a time. So as a safeguard, 
NetWare 386 attempts a 32-bit multiply 
during installation. If your system fails the 
test, you receive an error message and 
must obtain an i386 that is operating prop- 
erly. 

MIGRATION EASE 

The good news is that you can upgrade 
from NetWare 286 to NetWare 386 on the 
same server and keep all of your user IDs, 
privileges, and other management infor- 
mation. The bad news is that somehow 
you have to save and restore all program, 
bindery, and data files. 

The process of upgrading from a 
NetWare 286 server should be easy — un- 
less you have a ESDI hard disk and con- 
troller, as many modem servers do. Unfor- 
tunately. the KDI disk driver in NetWare 
286 has a bug that erroneously reports an 
extra cylinder on the drive during an up- 


grade to NetWare 386. When NetWare 
386 tries to access the nonexistent cylin- 
der, it becomes confused and exits. The 
only solution is using the Novell utilities to 
do a new low-level format of the hard disk. 
This obstacle was fixed in NetWare 286 
packages that are currently on the shelves, 
but owners of older NetWare are out of 
luck. 

If you have extra hard disk space avail- 
able on another server or tape backup, you 
can copy the files on the system you want 
to upgrade. After installing NetWare 386, 
run the Upgrade program. It converts all of 
your NetWare 2^ system information, in- 
cluding passwords, user rights, and map- 
pings, to the new format. 


WHATS NEW 

Aside from its ability to use NLMs, the 
single most innovative feature of NetWare 
386 is Dynamic Resource Configuration. 
Both the system administrator and the us- 
ers benefit from this artificial intelli- 
gence-type feature. NetWare 286 required 
the system manager to allocate 
amounts of memory for directory caching 
and routing buffers. The server had to 
taken down and mn through a series 
customiitation menus whenever new ap 
cations or users were added. W 
NetWare 386, not only can these value 
changed with the server up, the softw • 
self determines what the optimum ' 
should be and corrects them on the I 
few other new or enhatKed I'eatu 
also of interest. 

The new Multiple Name Spaces 
allows NetWare 386 to handle I 
different operating systems and 
temational language versions ni 
NetWare 386 stores different I 
for the same file if it will be i 
ent operating systems. For 
Microsoft Excel fde used by 
and Apple versions will hav 
tries when stored on the serv 

The file-salvaging featur 
ing features provide adc 
over what NetWare 286 j 
salvaging feamre has 
provide two options for I 
er. One option auiomati 
leted files, and the i 
leted files until Net\ 
space. As NetWare 
purges on a first-del 
tem manager can 
files at any time. . 
by letting the us 
tion undelete a I 
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“Xerox this memo.” 
“FedEx this proposal” 
“LspLiiik tiiese files.” 


When something becomes a standard, 
using it becomes second nature. That’s true 
about LapLink. It’s so effective that it has 
become the most popular 
laptop-to-desktop and 
desktop-to-desktop file 
transfer program ever. 

And now Release III 
improves on the original 
with added power — 
while preserving the 
simple design that has 
made LapLink the 
choice of more major 
corporations. 

LapLink III offers 
both serial and parallel file 
transfer, and you can take 
advantage of parallel transfer 
speeds of 500,000 baud or higher. 

It comes with a “six headed” universal cable 
that provides you with everything you need 
to use both seritd and parallel modes. 

0€©fflDSM/Fall '89 


And LapLink III will even install itself 
automatically on a remote computer. 

That’s in addition to ease-of-use and 
productivity features like our popular split 
screen design, flexible transfer options, 
and disk and printer sharing. 

For the same fast, error- 
free ole transfers between 
PCs and Macintoshes, get 
LapLink Mac. And for 
more information about 
any Traveling Software 
product, call us at 
(800)662-2652. 

LapLink III. The 
standard in file transfer 
software. 

tHHUCr^Int Hriail hirr $149.95 

L4PLMm # 

Traveling Software, Inc. 

18702 North Crrek Parkwa) BolhHI.H4 98011 
(208)485.8088 


November 13-17, 1989 
Bally's Las Vegas 
Las Vegas, Nevada 

l,aplJnlk isfreg. irsdrmsrk nt Traveling Softwatr, Inr,. Isa rrg. irademari nf Hrrut Corporsilon, KrdKt It a rrg. irwtemark nf Krtirral Impress Cnrporaiion. C lB80Tra«rling Software, Inr. All Rights Hpsrrsrd 
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crypting passwords on the server, Novell 
now encrypts them on the wire, preventing 
network analyzers — ^like Network Gener- 
al’s Sniffer — ^from reading what the work- 
station sends to the server. 

The new NLM versions of the Print 
Server and Btrieve provide some new 
benefits. The print server now supports 
printers attach^ to local woikstations. It 
can manage up to 16 printers on the net- 
work. This flexibility lets organizations do 
high-volume printing at more-convenient, 
more-secure locations. But remember that 
several third-party companies offer utili- 
ties that give similar capabilities to 
NetWare 286, so distributed printing isn’t 
sufficient reason to upgrade to the 386 fla- 
vor of NetWare. In its new NLM incarna- 
tion, the familiar Btrieve software, No- 
vell’s key-indexed record manager, is the 
back-end processor for the new client/ 
server computing model. It is optimized 
forthei386. 

Since NetWare 386 is an open environ- 
ment, a smart employee could write an 
NLM that would dig up all the security in- 
formation associated with the server. Rec- 
ognizing this possibility, Novell includes 
the Secure Console option, restricting any- 


The NLM version of 
the Print Server now 
supports printers 
attached to iocai 
workstations. 


one but the system administrator from add- 
ing NLMs or server applications. 

Another feature making the system 
manager’s life simpler is the new Work- 
group Manager classification. As the name 
implies, this person has supervisory privi- 
leges over the users assigned to his or her 
workgroup. 

We stressed the value of Message Han- 
dling Services (MHS) in “LAN E-Mail: 
Spreading the Network News” in the Sep- 
tember 26, 1989, issue of PC Magazine. 
The multitasking feature of NetWare 386 


gives MHS the ability to become an NLM 
in the server, thereby saving a PC on the 
network that would otherwise have to be 
dedicated as an MHS server. Since the 
MHS files are kept on the central file serv- 
er, adding the MHS NLM to the server en- 
hances performance, reduces the network 
traffic, and doesn’t affect reliability. 

Some 3.0 additions, such as encrypted 
transmission of passwords and significant- 
ly improved printer sharing, will be wel- 
comed by users with certain kinds of in- 
stallations and ignored by many others. 

THE TORTOISE AND THE HARE? 

Even though it’s ahead in the race for mar- 
ket share of the PC-based LAN software 
market, Novell must hear footsteps in the 
grass behind it. Microsoft and a band of 
huge and merely large companies are try- 
ing to beat the folks from Utah on their 
own LAN turf. 

Microsoft’s OS/2 operating system 
achieves multitasking arid therefore is in- 
herently a better basis for a server than 
DOS is. For this reason, Microsoft re- 
leased LAN Manager, an OEM application 
for OS/2, in early 1989. The program will 
be packaged and sold by major companies 


“What’s your Problem?! ! ’’ 


Find Out Quickly & Easily with 
Checki/It* PC Diagnostic Software 
from TbuchStone 

You 've spent hundreds of dollars on the latest PC equipment, installed the 
best software, learned to tell the difference b^een your modem and your 
mouse. . .then something goes wrong. And your local dealer can't he4) you 
unless you padc up your system and take It down to the shop. 

You may waste a lot of time and money before you find out if your PC even 
NEEDS repair. If any of this sounds familiar, you need Checki/It from 
TbuchStone Software Corporation. 

Check«/It will run complete diagnostic tests on your PC's main system 
board, memory, video subsystem, ha^ and floppy disks, serial/parallel ports, 
keyboard, and other components. Check^It will also tell you exactly what's 
installed on your PC, and rate its performance in actual throughput. And 
Check«/lt’s ^agnostics are so thorough, when it finds a memory error it will 
show you which RAM chip needs to be replaced! 

But don't take our word for it, people across the country are telling each other 
about Chedci/lt. . . 

“Checkt^It is no simplistic, once-wer-lighily piece qfsf^wars. . .high marks 
for its performance and capabilities. ‘ ' — Atlantic Tbch 
‘ "IbuchStone Scftware's computer cavalry rides to your rescue in the form of 
Checkt/!t. . .an easy-to-use, menu-driven program.” — PC Magazine. 

CaU TODAY for Information: (800) 8S1>0450 or (218) 598>7746 


IbuchStone 

Software Corporation 

909 Electric Avenue. Seal Beach. CA 90740 


t'hfrfca^ti In a rr0rimd indmark u( TtaorhMuM Mlwwr rMpomMi All tahrr iradrmarlK arr of ikrir mpntivr laanuhrterrrx 
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Workgroup Solutions: SCom’s 3+Open 
LAN Manager,” February 28, 1989.) 

In September 1989, too late for a com- 
plete comparison with NetWare 386 in this 
review, 3Com released Version 1.1 of 
3+Open. We were, however, able to pro- 
vide features-table and benchmark-test re- 
sults from a fast run of this product just be- 
fore we sent this issue into the production 
process. 

3Com has enhanced its new version of 
LAN Manager with features that include 
the ability to use different conununications 
protocols on demand, a client/server sys- 
tem for database and other applications, 
support for the Named Pipes transport lay- 
er protocol, and menus meeting the IBM 
SAA standards. The multitasking capabili- 
ties of OS/2 give LAN Manager the same 
ability to run server-based applications that 
NetWare gains with NLMs. 

Additionally, 3Com released a new 
server specifically designed for LAN Man- 
ager, the 3Setver/500. Our benchmark test 
results show that a 3Server/500 loaded 
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(including IBM, HP, NCR, DEC, DCA, 
and 3Com) who want reliable LAN server 
software with guaranteed compatibility. 

LAN Manager provides ^11 file and 
print server services for MS-DOS and 
OS/2 client workstations on Ethernet, To- 
ken-Ring, and other network systems. 
Like NetWare 386, it can handle gigabyte- 
size files and heavy traffic loads. The first 
release of 3+Open LAN Manager includ- 
ed a special version of OS/2 with disk 
caching and sophisticated file handling ca- 
pabilities. 

3Com codeveloped LAJVWanager with 
Microsoft and its version of the product, 
called 3-l-Open LAN Manager, is the most 
advanced available. (See “Building 


with 3 -I- Open provides significantly better 
response than NetWare 286. Under some 
load conditions, 3Com’s hardware-and- 
software combination package comes 
within a few bits per second of the through- 
put we achieved with a carefully groomed 
NetWare 386 server. 

All the 3+ Open workstations and serv- 
ers use NetBIOS as their foundation proto- 


col interface for communication between 
stations across the network. (NetWare sup- 
ports NetBIOS at the workstation level.) 
The Demand Protocol Architecture (DPA) 
feature allows any station to load protocols 
for TCP/IP, DECnet, SNA, orOSI nodes, 
to exchange data in the appropriate manner 
with hosts or stations using the new proto- 
col, and then to unload the protocol with- 
out rebooting the workstation. This is done 
without losing the 3+Open NetBIOS con- 


at. 




A DOtWdm ijOcaft l rwiVQ tO bO 
complicated especially when tr~ burtt 
around a MamSUeel " data controHor 
from Newbridge It lets you share 
peripherals, network PCs arv] Macintosh 
computers and expand access to host 
computer ports with much less complexity 
and at a fraction of the cost of a LAN In 
fact, prices start at |ust over $100 per 


port A t.‘ data controller is simple 

to install operate and maintain, it plugs 
directly m existing PS232 or parallel ports; 
no additional interface cards are required: it 
uses standard twisted pair wiring which 
probaUy exists in your office wails: laptops 
can be networked, and English commands 
with straightforward online he^ make 
networking easy 


(Hi NEWBRIDGE 


a 1404) SSiOlOO • Boem iSOS) $75-3600 • Otrwe MS 3600 • Htrrdon - &>iporM HMdquwttfs (703) 834-5360 
IM Angtm (^13) 437-6600 • Nm tton (312) 563^ • OOawi. Canada 1-600-267-6246 
Naabrdoi ard (ago ard UanSSTM an iwtoriwiu d Neati^ 

* Keep Information Systems Simple 


Our benchmark test 
results show that a 
3Server/500 loaded 
with 3+Open provides 
significantly better 
response than 
NetWare 286. 
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The world’s number one 
desktop publishing solution is 
the only one that spans OS/2, 
DOS. and Macintosh. And it's 
the only one that takes full 
advantage of OS/2 to give you 
greater power and productivity. 

Ask your nearest author- 
ized Aldus dealer about Aldus 
PageMaker' for OS/2, or call 
1-800-333-2538, Dept. 10-K, 
for our free information packet. 


.VLIH'S 


The Creative Edge 
in Business. 

NOWONOS/2,1QO! 
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“XyWrite does it all” 


Contncts and proposals are part of my daily 
routine. I need a powerful word processor to help 
me communicate effectively. XyWrilc gives me 
all the Bok I need. I get mote done in less time 


nnn r siflOM nvAnpR ppnvrr-F r ARn 


nection. A system administrator can auto- 
mate the whole process from a batch ftle 
and make a wide range of connection alter- 
natives available to relatively unsophisti- 
cated users without tying up a lot of avail- 
able RAM. 

Lotus, Ashton-Tate, Oracle, and 
Microsoft have demonstrated or released 
applications that use 3Com’s client/server 
system. The client/server system is a con- 
cept similar to Novell’s NLMs. In both ar- 
chitectures, applications that otherwise 
would mn on workstations mn efficiently 
on the server. If an application such as a 
DBMS needs a lot of data from the file 


Lotus, Ashton-Tate, 
Oracle, and Microsoft 
have demonstrated 
applications that use 
SCom’s client/server 
system, which is 
similar to Novell’s 
NLMs. 


server, then it makes sense to locate it in 
the file server and reduce the traffic on the 
network. 

Novell uses the NLMs for a wide vari- 
ety of tasks, and it hopes for innovative 
uses of server-based applications beyond 
the functions of a datab^ server. 3Com is 
initially focusing on database-server appli- 
cations. 

In a database-server system, software 
in the workstation sends requests for spe- 
cific data or reports to companion software 
miming in the file server. The server-resi- 
dent software takes care of the indexing, 
sorting, and other file-handling tasks that 
today are done by tunneling big files down 
the network cable to the workstation for 
processing. 

3Com bundles the latest version of 
3+ Open LAN Manager, including the 
CSS capabilities, with the 3Server/500 and 
a 3Com 3Station/2E diskless workstation; 
the package is priced at $21,495. Unbun- 
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died, it’s less costly than the NetWare 386 
package: $3,495 for the unlimited-user ver- 
sion. 

If the collection of companies that make 
up the LAN Manager colossus move their 
bulk in step, they will crush a path through 
the market. 3Com’s latest release seems to 
be trumpeting the charge. But meanwhile, 
NetWare just keeps racing ahead of the 
pack and tacking up market share, with no 
sign of rest. 

3.1 PREVIEWED 

With NetWare 386, Version 3.0, as the 
foundation for development, Novell will 
be providing many enhancements with 
Version 3.1, expected in the first quarter of 


NetWare 386 tries to 
be everything users 
and appiication 
developers couid ask 
for. It provides 
tools for creating 
next-generation apps. 


1990. While it’s true that 3.1 is being re- 
leased practically on the heels of 3.0, it’s 
not necessarily advisable to wait. If you 
need over 100 log-ins, speed, and high ca- 
pacity now, it’s just as well to buy 3.0 and 
upgrade later. 

Version 3. 1 of NetWare 386 adds two 
security enhancements: security auditing 
and encrypted backups. A security audit- 
ing function will keep a nonmodifiable au- 
dit trail of all security changes o .'curring on 
that server. The phrase “encrypted back- 
ups’’ means that whenever server backups 
are performed over the network, the data is 
sent and stored in encrypted form. When 
restored, the data is unencrypted only 
when it gets back to the server. 

Since Novell is now competing with 
minicomputer vendors, the issue of net- 
work management has become very im- 
portant. Management agents ate tracking 
mechanisms built into critical areas of the 
operating system. These management 
agents keep track of server statistics and 
monitor specific server functions. When 
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certain predefined situations occur, the 
system manager is notified immediately. 

THE NETWARE CUSTOMER 

Because NetWare 386 is a fully integrated 
operating system instead of an application 
running on top of an operating system, it 
differs significanUy fiom applications mn- 
ning under Unix and OS/2. The overall de- 
sign goal for NetWare 386 is to provide the 
perfect server environment for networked 
applications. 

NetWare 386 tries to be everything us- 
ers and application developers could ask 
for in a network OS. For the users, the file 
system is fast, reliable, and spacious. Sys- 
tem maintenance is simple, and the OS is 
expandable in terms of both the number of 
users and future hardware. It also provides 
programmers with the platform and all the 
tools for creating next-generation server 
applications. 

The first organizations to purchase 
NetWare 386 will be those needing more 
than 250MB of file space, 100 simulta- 
neous log-ins, or 1 ,000 open files. There 
are other good reasons for buying the sys- 
tem now, before NetWare 386-specific 
applications are written. Increased 
throughput, ease of installation, worksta- 
tion printing, and reduced system mainte- 
nance time are nothing to sneeze at. But at 
$7,995 for the software, plus a significant 
investment in hardware, many companies 
that want these benefits will have trouble 
justifying the cost. 

The main reason for OS/2’s slow 
growth is the lack of killer applications. 
Novell seems well on the way toward 
avoiding this trap by stimulating the devel- 
opment of applications that will enhance 
the value of NetWare 386. The quality of 
the NLMs will in large part determine 
whether /Ver Ware 386 will fly or falter. 

Novell is one of the today’s most in- 
triguing companies. Stimulating innova- 
tion in the area of workgroup computing, 
Novell instills the kind of confidence that 
makes even skittish brand specifiers com- 
fortable. And once those impatient execu- 
tives see NetWare 386, Version 3.1, they 
might even be willing to forget about 
NetWare 386's late release. ■ 


Frank J. Derfler, Jr., is workgroup sys- 
tems editor of PC Magazine. M. Keith 
Thompson is a product developer and con- 
sultant and a frequent contributor to PC 
Magazine. 
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DEAL YOURSELF IN 



GET A FULL HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 

You're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines; PC 
MAGAZINE, PC/COMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 

Here's your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
baost sales of your inventory, 
while earning additional prafits. 
Plus — we make it easy for you to 
get the maximum profit from our 
line. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-stare 
sales aids. A toll-free HELP line. 
And much, much more! 

So follow the leader to big 
profits! To stock the magazines 
that move your stock, call 

1 - 800 - 435-5003 

Or write: Frank Manziano, 

Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Floor, New York, NY 10016. 









I n your wildest dreams, if you 
could do absolutely anything 
you wanted with your data 
files, vidiat would you do? 

You’d organize them, of course. 
Manage them, too. 

From time to time you’d prob- 


ably need to look for them. 

But most of the time, you’d 
just want to look ai them— or 
through them— instantly 

You might even want to send 
them electronically to some- 
one else so they could examine 
them, too. 

Or transfer them to jpur lap- 
top so you could play with them 
at home. Or away from home. 

Naturally, you’d want to be 
able to do all of these things with- 
out having to do much of 
anything yourself. 


rtec' 


"5^- 


Maybe pull down a menu, hit 
a couple of keys or nudge your 
mouse eveiy so often. 

Seeing is relieving. 

Well, stop dreaming. Because the 
new Norton Com- 
mander* has arrived 
and itk better than any- 
thing else you can use 
tode^defflywithDOS. 

In feet, the new 
Norton Commander is 
so good, itk even better 
than the old Norton Commander. 

Which is pretty remarkable, 
conside^ that h^Warld called 
the origin^ version “tops in its 
class ... a new level of conven- 


InfoWorld thought the world qf Version 2.0 
TJw new Norton Qmmander is even 
better-arid even easier to kom and use. 


Dust(^!purrtwdeniWilhjusta 
couple (^keystrokes,ournav 
Oommander Mail you instantly 


E-Mail With any MQ Mail 
stdxeriber. 


ience for MS/DOS users! 

ThQ? called Version 2.0 “a near- 
perfect DOS shell ... the market’s 
best . . . reconunended for all DOS 
users, regardless of expertise!’ 

We can’t wait to see what the 

critics will say about 

our latest version. 

And neither should 
you. 

Now you see it 
Now you don’t have to. 


The new Norton Com- 
mander combines all the func- 
tions of a hard disk manager with 
all the features you need to sup- 
port and enhance the DOS com- 
mand line. 


Tiburwishisour 

Coinmander. 


Yet it’s flexible enough to ad- 
just totally to your particular style 
of working-even get out of your 
way entirely when you don’t 
ne^ to see it. 

But since it can do so many 
things for you, you’ll probably be 
seeing a lot of it. 

Like those times when you 
want to browse 
through the 
contents of 
your files, 
but you 
haven’t 
the 



—or the 
patience— to 
load and run the 
applications that created 
the files in the first place. 

Thanks to our ingenious File 
Viewers, all you have to do now is 
point to the filename and shoot 

Presto. You’re eyeballing your 
data. 

Fire again and you've launched 


the application. 

In ^t, a couple of keystrokes 
—or mousestrokes, if you pre- 
fer-is all it takes to perform the 
full r^e of file management 
functions. 

Or, for that matter, to call up a 
tree view of your dirretories, a 
list of your last 15 commands, or 
a menu of your fevorite programs 
and routines. 

What could be 
easier? Faster? 
More efficient? 
Certainly nothing 
we’ve heard of. 

Wjni to see whati in yourfiies uilhoiU 
fvnninglJvapfJic(Uim?\^our 
ingenious File Vmier\ymir data is 
asdoeeasah^/strokeVersionSO 
sigjpcrts most ieoding business 

Neither rain, nor sleet, 
nor snow, nor dari( of ni^t 

Speaking of things you haven’t 
heard of before, imagine us^ 
a DOS manager to automatically 
send and receive messages via 
MCrMail. 

Dream on, right? 

Wrong. Our new Commander 
Mail~ lets you instantly exch^e 
files, fexes, telexes and E-Mail 
with any MCI Mail subscriber- 
in Milwaukee, in Outer Mongolia, 
even in Marketing. Without hav- 
ing to laboriously load and run 


one of those tiresome commu 
nications programs. 

Who knows, you 
may actually get 
some milea^ out 
of your modem for , 
a change, 

You’ll 



.nrmn'v. 

The wuAbrftm Cbmffiandb’spcoAs 
lapk^toa h adapts to your IJCD 
rlofinitolv (^spk^aulmaticalfyAndournew y 
UdUUK/lj Commander Link makes it easy to | 


tran^ files 
between two 
^tems. ' 




get more 
mileage out 
ofyour laptop PC. 

Because the 
Norton Commander 
adapts to your lap- , 
topis LCD display characteristics. 

And our newCommander Link” 
lets you transfer files from desk- 
top to laptop— and back— quickly 
andeasUy;” 

So before ^ 

you go ^ 

back to 
dealing 
with 
DOS the 

hard way, see your fevorite soft- 
ware deder. 

If you haven’t got a feivorite 
softw^ dealer, call us right away 
at 1(800) 365-1010. 

And order us around. 

hhrttun- 

COMPUTING 


Designed for the IBM PS/2 and PC families and 100% compatibles. C 1989 Peter Nortcm Computing, Inc., 100 Wllshire Blvd., 9th Floor, Santa Monica, CA 90401*1104. 

All rights reserved. All trademarks are acknowledged. 'Requires a serial cable. Coupon offer for cable is included with package. 
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INTRODUCING THE ONLY 
COMPUTER NETWORK THAT TAKES AS MUCH 
TIME TO ASSEMBLE AS AN AIRPLANE. 


Surprised? 

Most people are. Because other network 
systems take days to assemble. To say nothing 
of all the training time necessary, the disrup- 
tion of the work process, and installation costs. 

Fortunately LAWN" the Local Area Wireless 
Network, is different. 

You see, unlike other networks, it’s wireless. 
That's because it works on advanced radio 
technology. 

So it’s not only easy to link your computers, 
printers, modems and other peripherals. It’s 
also easy to unlink them. Which 
means you can move and expand 
them without any bother at all. | 

Everything you need comes in i 


one box. Open it and you just plug the LAWN’s 
cable into the back or your computer and load 
the software into the front of it. 

Then simply read the on-screen commands 
from our software and in minutes you’ll be 
using LAWN for electronic mail, peripheral 
sharing and file transfers. 

It works with just about anything you’ve al- 
ready got. PCs. Laptops. Modems. And printers. 

So call OCI,'” the originator of this wireless 
network, at 1-800-OCI-LAWN (624-5296) 
or a computer dealer near you for information 
on how you can get a LAWN. 

Odds are, it’ll make assembling 
— even the simplest kid’s toys seem 
difficult. 


LAWN 


TK MSIANi; WRELfSS NETWORK. 
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WANTED- 



MORE THAN JUST A 

REPLACEMENT 


by Bruce Brown and Kellyn Betts 


In the PC-equipped world, the 
keyboard has largely usurped the 
position of the longtime reigning 
champions, the pen and pencil. 
Unlike the typewriter before it, 
the PC-attach^ keyboard’s inva- 
sion of the office has been nearly 
complete; such keyboards now 
grace the desktops of all from the 
lowliest thrall to the most august 
executive. And the ones you fmd 
usually came bundled with the 
computer. 

A^le many people are ex- 
tremely picky about the manual 
writing instruments they use, 
they’re often far less finicky 


If your keyboard is 
mysteriously stolen one day, 
or— as Is more likely— 
it breaks, or you 
decide that you can not 
abide its mushy 
feel or clacky noise for 
another second, 
you’ll find it’s both cheap 
and easy to replace. 


about their keyboards. Perhaps 
it’s because they don’t realize 
these are replaceable; or maybe 
they’re used to following corpo- 
rate dictates regarding computer 
purchases. The fact that none of 
the top vendors offers a choice 
over what keyboard comes with 
its computers probably doesn’t 
help matters. 

Whatever the cause, the situa- 
tion is unjustified. Replacement 
keyboards can be had for a rela- 
tive pittance: these seven popular 
models range in price from $SS 
to $149. All you have to do is 
plug one of them into your AT- 


DECEMBER 12. 1989 PC MAGAZINE BHU 






or PS/2-coiiipatible computer. 

After all, how you feel about the key- 
board you use (and how it feels for you) is 
pretty important. As ridiculous as it may 
sound to the well-informed PC user, the 
keyboard can determine how well (or lit- 
tle) people like their systems. This is 
echoed repeatedly through PC MagNet 
threads and our conversations with users. 
As your closest active link with your work 
and your computer system, the keyboard 
gives you the means to order it around and 
accomplish your tasks. If you spend a lot 
of time with that computer, having a key- 
board that fits your needs can make it more 
pleasant. Additionally, if you rely on a 
high-end portable (like the 386 power por- 
tables reviewed in this issue), you may 
wish to plug in a "real" keyboard when 


As your closest active 
link with your work 
and your computer 
system, the keyboard 
provides you with 
the means to order your 
CPU around and 
accomplish your tasks. 


you get the chance. (Most 386 portables 
come with replaceable keyboards, as do 
Toshiba’s T32(X), NEC’s ProSpeed 286, 
and all GRID tiKxiels.) 

ENHANCING ENHANCED 

Not counting the IBMs that are purchased 
to replace IBMs, the four Jargest replace- 
ment keyboard makers for PCs are Chi- 
cony, Key Tronic, EECO (Maxi-Switch), 
and Northgate. We’ve taken an in-depth 
look at one keyboard from each of these 
manufacturers. Additionally, we’ve pro- 
vided information about keyboards ftom 
three other popular keyboard makers, 
DataDesk, NMB (HiTek), and Zeos. 

Not surprisingly, the key layouts found 
in these keyboards are variations on the 
Enhanced keyboard that IBM has been 
selling with its computers since it upgrad- 
ed the AT in April 1986. Some, like the 
model from DataDesk, offer straight 
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copies of that standard; others offer slight 
variadons on it, usually incorporating fea- 
tures from earlier IBM keyboards. For ex- 
ample, all but the DataD^k offer larger, 
L-shaped Enter keys. Only the Northgate 
dares to deviate from the Enhanced mod- 
el’s arrangement of function keys (across 
the top) and stray from its 101-key limit. 
As you might expect, the key travel dis- 
tances are all quite sinrilar. 

They look similar, but all of these re- 
placement keyboards weigh substantially 
less and have significantly shorter cords 
than their IBM mentor, (Of course they 
also cost less, since replacement versions 
of that model go for a steep $200.) Unlike 
that model, which claims no compatibility 
with any other model, these keyboards 
claim wide compatibility — with clone ma- 
chines from Compaq and Dell and in some 
cases even with AT&T, Amstrad, Tandy, 
and Zenith computers. All of these re- 
placements work with XTs and ATs, 
though all but one require extra cables in 
order to be connected to a PS/2, and only 
one of those actually provides the cable. 

BEGGING FOR BIAS 

As highly as we prize objective reviews, 
we know well enough when it would be 
impossible to obtain them. So rather than 
sidestep personal reactions, we decided to 
emphasize them. Instead of hiring one re- 
viewer to look at each of the four top key- 
boards, we decided to form a review pan- 
el. We enlisted ten frequent keyboard 
users at PC Magazine — -including editors, 
project leaders, and free-lance writers — 
and supplied each one with the four most 
commonly used replacement keyboards. 
As always, each reviewer/panelist was 
given scripted instructions for assessing 
the products. Besides filling in the script, 
each person was to write a short review of 
each keyboard. 

After the forms and reviews were in, 
we all got together for a group debriefing. 
There we learned how intensely personal 
keyboard reactions are. We expected dif- 
ferent people to have diverging prefer- 
ences in terms of the touch, feel, sound, ar- 
rangement, key size, and keyboard size 
they found desirable. What surprised us 
was that we couldn’t even agree on what a 
light or heavy feel was; while one person 
called the Key Tronic Professional Series 
KB-101 Plus “stiff," another called it 
"scratchy” and others deemed it “too 
mushy.” And a weight that many found 


criminally light was ideal for use with one 
person’s laptop pillow. We could find no 
consensus on priorities for these factors. 

The one accord we did reach was that 
employers really should provide their 
computer users with a choice of key- 
board. We envision a “pool” containing 
keyboards of different sizes, weights, and 
key tensions. Employees should be able to 
borrow from this pool in order to deter- 
mine which models are right for them. 

Because we used a review panel, the re- 
views that follow are in a format that repre- 
sents a departure for PC Magazine. Fol- 
lowing the description of each model is a 
short summary of how our panel felt about 
it. These reaction paragraphs are highly 
subjective, but we believe they will in- 
crease your appreciation of the importance 
of matching the keyboard with the user. 
You may even fmd them amusing — and 
perhaps that’s the real departure from pro- 
tocol. 


CHICONY AMERICA INC. 

Chicony KB-5161 

A 101-key Enhanced keyboard clone, the 
$89 Chicony KB-SI6I from Chicony 
America is almost identical to the IBM En- 
hanced keyboard, at least in terms of its 
layout. 

Like most clones, the Chicony has a 
key arrangement that differs from the IBM 
standard ordy in the size or location of 
three keys: Backslash, Backspace, and En- 
ter. As with the original 84-key AT layout 
of these keys, the Enter key is larger arid L- 
shaped, necessitating the miniaturization 
of both the Backspace and Backslash keys 
and the latter’s relocation to the top row. 
The mechanical key-switch technology 
used in the Chicony is the type found in 
most of these keyboards , and the 2 . 1 -ounce 
operating force it requires is average. 


FACT FILE 


Chicony KB-5161 

Chicony America Inc., 1641 W. Collins Ave.. 
Orange. CA 92667; (714) 771 -61 51 . 

Ust Price: $89. 

In Short: A standard done keytxMrd with litde to 
recorrvnend it or to get excited about. Its low price 
is probably its biggest sellir^ point. 
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im REVIEWERS' PREFERENCES 

■ I 






Name 

System 

Software used 

Design preferences 

Keyboards to 
choose for 
personal use 

Keyboards to 
choose if buying 
for a company 

Joseph J. Antinofi, 
Editorial Assistant 

PC's Limited 286 

Lotus Express, 
Lotus 1-2-3, 
XyWrite 

Function keys at left, 
medium-firm touch, 
audible click 

Northgale 

Northgate. 

HITek 

Ketlyn Betts, 

Associate Editor 

' IBM AT 

Lotus Express, 
Microsoft Excel, 
XTree, XyWrite 

Function keys at left, 
firm response, sturdy 
consmjction 

Northgate, 

Maxi'Swrtch 

Northgate, 

Maxi-Switch 


Bruce Brown, IBM AT , 

Frequent Contributor 



WMyX i uri ft^rf H y BHt ■ ' IBM AT 
Associate Editor 



dBASeill, ( 
Lotus Bgim 
1-2-3, 

Toots OstoA 
“""MtordBerfecf 


“r - PC AT 84-key iayout, 
function keys at ieft, 
tactiie feedback, ioud^ 
key ciick, durable 
construction ' 'sM'" 


Nofttigate 


Noithgale, * 
Zoos 


PnComm, XyWrite 


Backsiash on top row , 
after numbers, medium 
feei, medium sound 



lited-6wik)lf ' ii 



.WiKBifen, 

Sbrift^Be^. 


Assorted games, 
tiiaosott Excel, 
"Uemeoft Windows, 
aljfansnff Word 


Key Tronic, 
Chicony > 


(for executives), 
Chicony (others) 


layout, KeyTMrIov, 


j-AKred Poor, 
Contributing Editor 


KeyTro^ 


Ik, ProComm,^ function 
XyWrile \ medkmv 


Bill Howard, 

Executive Editor 

OailHii Deskpro 
38M^ell 

System 310 

Microsoft 
Windows/386 
with: Agenda, 
Graph Plus, 

Hot Line, 

Lotus Express, 
Magellan, 

Microsoft Excel, 

PageMaker, 

XyWrite 

Long cord, function keys 
at top, light touch, 
silent operation 

KeyTronte 

Northgate, 

Key Tronic, 

Turbo 101, 
Individuals' 
choices 

Robert W. Kane, 

ALR FlexCache 

Lotus Express, 

PC AT 84-key layout. 

Northgate, 

Key Tronic (60%). 

PC Labs Project Leader 

25386 

Microsoft Excel, 
Microsoft Word, 
PageMaker, 
Publisher's 
Paintbrush, 

MS IVindotvs 
applications 

function keys at left, 
heavy touch with tactile 
feedback, silent 
operation 

Maxi-Switch 

Northgate (40%) 

Stephanie K. Losee, 

Staff Editor 

PC'S Limited 200 

Lotus Express, 
Lotus 1-2-3, 
XyWrite 

Light weight, long cord, 
function keys at left, 
tactile feedback, 
audible dick 

None 

KeyTronte 

Jonathan Matzkin, 

CompuAdd 286/12, 

Instant Recall, 

101-key layout, function 

Northgate. 

Northgate (many). 

Associate Editor 

Den System 310 

Lotus Express, 
Lucid3-D, 

keys at left. Arm touch, 
audible dick 

Chicony 

Key Tronic (few) 


PFS:F!ist 
Publisher, 
ProComm, XyWritB 
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ASSB^IiOWER PRICES 
SUPER SEIECTIONS 
SPKIAL ORDERS! 

at f 




COMPUTERS 

AZXK]MHzvii/40M8 28ms 
AZX 12MHz 286 

wnMB&40M6 

AZX 16MHz 286 

W/1MB&40MB 

AZX16MKZ286 

wAMBOowi) 

AZX 25MHz 386 

w/IMB Ram 

AZX 33MHz 386 


DIGtnZER 

KurlalSAJne 12x12 .. 
Summagispliic Pro 12x1 

aOPPY DRIVES 

reiC’^HT360K ... 

TiAC1.2MB 

Toshiba 3.5’ 1.44MB .. 

HP-COMPATIBLE 

1-2-4 Plus w/1 MB ... 
25 Cafiridges in one . . 
Headlines in a Cart ... 
Ptotter in Cartridge . . . 
nrsiscfigt Emulation . . 

I/O CARDS 

Cow II PC Deluie Option 

DFII/OATP/SrtS 

DFII/OXTP/S/GCC .. 
PetstorPSIBO-IBfN... 
PerstorPSIBO-BXT .. 


$959 

KEYBOARD 

DFI Keyboaid 101 Clld( .... 

$53 


Keytronics KB 101-1 

99 

. 1,319 

LAPTOPS 


. 1,669 

fcbIbaTIOOO 

$549 

Toshiba T1200FB2FDO.... 

1,479 

1,699 

lbsriibaT1200HBw/20MB.. 

1,999 

■foshibaTieOO 

3,299 

2,379 

'foshibaT1600w/40M 

3,899 

Toshiba T5200w/40Mb .... 

5,350 

3,169 

MASS STORAGE 



Evefex 60MB Ext ^BKU . . 

$679 


Everex 60M6 Int 'fape AT/PC , 

599 

$295 

Minisaibe 20 MB Kit 

269 

304 

Minisaibe 30 MB Kit 

274 


Minisaibe 322MB ESDI Kit . 

1,749 


Minisaibe 40MB Kit 

319 

$72 

Seagate 20M6w/Cont 

259 

.95 

Sea^ 30MB w/Cont 

269 

99 

Seagate 40MB ST-251-1 .. 

339 


Seagate BOMB (AT) Sl^ . 

599 

$295 

CHIPS & MATH 
CO-PROCESSORS 


254 

239 

Lowest Prices 

Call 

MEMORY BOARDS 


459 

AST Rampage 286 W/512K . . 

$359 


AST Six Pack -f w/64KfwPC 

129 


C)FI2M6At)oveBoardfaAr . 

75 

$103 

Evera 2MB Abo« Board PC . 

, 59 

39 

Evera 3MB Above Board AT . 

, 64 

45 

Intel Above Board Plus 512K . 

,412 

299 

Intd Above Board Plus 8 


199 

W/2MB 

859 


MICE/SCANNERS 

DRHandyscannetHS-aOOO-f $in 

IMSI Mice 41 

Logitech New Bus Mouse 74 

Logitech Scanman Hl-Bes 175 

Logitech Serial Mouse 73 

MsofI Mice w/Paint 99 

MODEMS EXTERNAL 

An2400Elcw/NMP 9199 

Hayes V-Seris 2400 429 

Hayes V-Seris 9600 649 

US Robotics Courier 2400 ... 299 
US Robotics Courier HST 9600 . 609 
US Robotics Sportster 24006 169 

MODEMS INTERNAL 

ATI 24006 $155 

EwrB<30(V1200B 49 

Hayes 1200 215 

Hayes 1200 w/SCOM 3 197 


Hayes V-Seris 2400 w/SCOM 3 429 
US Robotics Sporlsler 12006 ... 99 
US RcboUcsSponster 24006 . . 145 


MONITORS 

12"Amber/Vyhile $75 

WCGAw/Tilt 249 

14” EGA 335 

14" Flat AmberAVbite 109 

14"VGA 339 

MItsubisbi Diamond Scan .... 499 

NEC GS White 229 

NEC Multisync 2A 499 

NEC Multisync 3D 645 

Pnncelon Mono VGA (Quant Ltd) 99 
Princeton Ullrasync 16 959 


Seiko 1440 VGA 

629 

Zenith 14- Flat VGA 

999 

PRINTERS 

Citizen 120 D TOPS .... 

$139 

CilmnHSPSOO 

323 

Citi2HrHSP550 

479 

Citizen MSP 15E 

349 

NECLCBBOLaser 

3,195 

NECP2200 

315 

NECP5200 

509 

NEC 25300 

669 

OklOala 182i Turbo 

235 

0lddata320 

349 

Okidata321 

479 

0kidata390 

489 

Oddala391 

649 

Panasonic T124 

299 

Panasonic 1T80 

185 

StarNXIOOOII 

179 

Star NX 1000 Rainbow ,.. 

229 

Toshiba 311 

325 

VIDEO CARDS 

ATI EGA 800 Wonder .... 

$169 

AT VGA Wander w/512 ... 

335 

DFI Hercules Comp Mono . 

45 

Orchid Pro Designer Plus . 

335 

Paradise Basic EGA 

89 

Paradise Basic VGA 

156 

Paradise EGA 480 

119 

Paradise VGA T6 Plus 

199 

Paradise VGA Pro 

299 

^ Fastwrite VGA 

299 

VegaV-Ramw/SIZK 

455 

Vega VGA 

229 


CALL FOR 

' crB ITEMS NOT SHOWN 

Technicai Support; (602) 246-2222 
; FAX (602) 246-7805 

Ptiorre Hours; 

Monday thru Friday 6:30a. m.-6;00p.m. MST 
Saturd^9;00a.m.-5;00 p.m. MST 


USER FRIENDLY HRMS h CONOmONS; 

• We welcome international accounts, please call for special pricing. 

• Volume discounts for corporate and institutional orders. 

• We do not charge your credit card until your order is shipped. 

• Shipping minimum is S.700. Arizona orders -f 6.7% sato tax. 

• You pay our regular ground shipping rates (1-20 IPs. ^ 

We pay the air difference (excludes Alaska and Hawaii.) 

Free air applies only to orders over $100. 


• Personal/company checks allow pc 12/12 
fourteen (14) days to dear. 

• All shipments insured at no extra cost. 

• All prices are subject to change 
without notice. 

• We do not guarantee compatibility. 

•Noctiargelor 
Vila Of MasterCard 


In U.S.A. and Canada call: 



1 - 800421^135 

In Arizona call: 602-246-2222 


ACCOUNTING 

Bedford Accounting $149 

Dac Easy Accounting 4.0 02 

Managing >txjr Mon^ 5.0 119 

One Write Plus Master 81 

Peachtree Complete 142 

Reachttee w/POQ 220 

QuicteHtelO 34 

CAO 

Auto Stretch Uer 2.0 $87 

Design Cad 2D 3.0 143 

DesignCad3D 199 

EasyCad2.06 109 

Generic Cad Lewi 3 159 

MalhCad2.5 279 

COMMUNICAnONS 

Brooklyn Bridge $70 

Carbon Copy PC Plus 106 

Cross M XVI 93 

Laptinklll 75 

PC Anywhere III 61 

Pro Com Plus 47 

DATABASE 

Clarion 1^ Dev 2.0 $109 

Clarion Pro Dewloper 369 

Clipper 414 

d6aselll+ 429 

dBaselV 469 

dBase IV Developer 799 

dbPubllsher 499 

dbPubl'isher Report Maker... 159 

FmBasePlus 189 

Genilet 189 

LplusAgenda 249 

PaiadOKlO 445 

PFS Pro File Vbr 2.1 166 

Ptwer Base 23 169 

QandA 206 

R&R Report Wilier 3.0 99 

RBaselorDOS 452 

Hellei(Vet2.0 169 

Rewtadon Advanced 456 

DESKTOP PUBUSHING 

AdobeFonts C«U 

Adobe lllusbalor 409 

Bitstream Fonts 109 

IMSIPubllsheivii/DPG 100 

Logllech Finesse 96 


^REE! 

I Air Express Shipping 

Mw the Ground Shipping 
WeF^theAirDiftorence. 
flesWctiofB i^pply- ^ 



AZJ(386-».k 

^lOinTiS^ 


,c»mpvib, 


CALL 


MB •Landmark. (98 

.■ 7^®' •'8 7 

State 

DotradeataetoTOMtt 


other Mooei 


Pagemaler 469 

PFS First Publisher 73 

\fcntura Pro Extension 377 

Ventura Publisher 499 

DOS 

IBMDOS3.3 $95 

IBM DOS 4.1 115 

MiaosoltDOS3.3 79 

MicrosollDOS4.1 89 

GAMES 

688 Attack Sub $33 

Battle Chess 33 

C. Wager Adv Fit Sim 2 35 

Chessmaster 2100 30 

F-19 Stealth Bomber 40 

Hunt lor Red October 37 

KingsDueslA 33 

Leisure Suit Latty II 30 

Mavis Beacon laches 'Vping . 30 

MIcrosoll Fligtit SImu 33 

■Vping Tutor IV 30 

Where In The World 30 

GRAPHICS 

Corel Draw Wr 1.1 $321 

Grasp 02 

Harvard Giaphics 264 

Lotus Freelance Plus 309 

Piinlmasler 33 

Piinlshop 33 


INTEGRATED 

En^OA $344 

Framework 399 

Lotus Symphony 419 

Microsoft Works 95 

PFS 1st Choice w/Quicken 89 

Srrartware 429 

LANGUAGES 

Borland Ijrtx) Basic . . . $64 

Borland Turbo C 2.0 95 

Borland Turbo C Pro 156 

Borland Turbo Pascal 5.5 94 

Borland Turbo Pascal Pro ISO 

Borland Turbo Prolog 96 

Biainmaker 137 

MIcrosoll Fortran 273 

MkJosoll Macro Assem 91 

MIcrosoll Quldr Basic 61 

MIcrosoA Quick C 61 

MIcrosoB Quick Pascal 43 


SPREADSHEETS 

Lotus 123 Wr2.2 .... 
Lotus 123 Wr3.0 . . . . 

Lotus Upgrade 

Lucid 30 

MIcrosoll Excel 

Plan Perlecl 5.0 

Quadro 

Qualtro Pro 

Supercalc 5 

UnUTlES 

Always 

Batt^ Watch 

Compugard Anti-Virus . 

Copy II PC 

Copy Write 

Desqview 2.2 

DesqviewSdB 

Direct Access 

FastbackPlus 

Form'feols 

FormWorx 

Gopher 

Lotus Magellan 

Mace Gold 

Microsoft Windows 286 


Miaoscft WindcMfs 386 

Norton Advanced 

Norton Commander 

Norton Utilities 

PC 'finis Detu« 5.5 

Pro Key Plus 

QDOS II 

Sidekick Plus 

Sideways 

Spinwrite 

VM F^rtect Library 

Xtee 

ICfieePro 

WORD PROCESSING 

AMI 

AMI Professional 

Grammatik III 

Miaosoft Word 5.0 

PFS Pro Wile 

Right Witer 

WillMakEf 

Wordftriect 5.1 

WordPerfect MAJ Add-On . . 
WordFferfect MAJ Server . . 

WordSt»5.5 

XYWite III w/Aia Carte . . . . 


A DIVISION OF COMPUTER CORPORATION OF AMERICA 
2727 W. GLENDALE AVE. PHOENIX AZ 85051 


CIRCLE 171 ON READER SERVICE CARD 


RETAIL OUTLET PRICES MAY BE SLIGHTLY HIGHER 


j 





No toollsjust right for 
every job - that’s why 
we’ve created a family of 
communications programs. 
You get the right tool 
for the communications 
challenges you’re facing. 

CROSSIALK’XVI 


Different Jobs. 
Different Tools. 
AU CROSSTALK. 


With over 700,000 users, 
CROSSTALK XVI has been proven 
by more users in more 
applications and 
under more condi- 
tions than any 
other communi- 
cations program. 
You can continue 
using your PC 
and its applica- 
tions while 
CROSSTALK* 
handles your 
communications 
chores in the 
background. 
CROSSTALK’S 
easy-to-use 
commands, 
logical 
itatus screen, 
on-line help 
make it the right 
tool. CROSSTALK XVI has been the 
leading PC communications pro- 
gram since the PC was introduced, 
and continuing improvement has 
kept it that way. 

CRQSSlALK*Mk.4 

Ready for the future, CROSSTALK 
Mk.4 easily meets today’s 
challenges. Operated by menus. 
Alt-keys, or commands, 

CROSSTALK Mk.4 is unequaled in 
versatility. It works with dozens of 
different communications devices - 
including networked devices - 
and offers over 25 terminal emula- 
tions and file transfer protocols. 
With the Crosstalk Applications 
Script Language (CASL)"you can 
create custom menus and 


applications to help new users easily 
tackle complex tasks, or completely 
automate up to 15 simultaneous 
sessions. If what you’re using 
doesn’t quite fit the bill, or if you 
want to standardize on one package 
to handle all your communications 
needs, this is your tool. 

CROSSTALKTorWindows 

This tool was crafted just for the 
Microsoft’Windows operating 
environment including 
Dynamic Data 
Exchange. With 
CROSSTALK, you 
can retrieve 
data from 
a remote 


computer and place it 
directly into your Microsoft * 
Excel spreadsheet! Imagine 
the power to communicate 
without having to learn 
how - it’s available from 
CROSSTALK. Of course, 
CROSSTALKfor Windows 
offers terminal emula- 
tions, file transfers, 
and a powerful subset 
of CASL with easy-to-use pull- 
down menus. 


All CROSSTALK programs offer you 
everything you wouM expect from 
today’s communications programs- 
and more! We represent high per- 
formance easy-to-use software, 
offering exact terminal emulations, 
a variety of protocols for fast error- 
free file transfers, and the ability to 
completely automate communica- 
tions tasks. 

Use the right tool that fits-you’U 
find it unto the CROSSTALK 
name. Call for further information. 

CRO fflALK ’ 


DCA/Ciosstalk Communicalicns 
1000 Hokxxnb Wjods I^rkway 
Roswell , Georgia 30070'2575 
AOi-mms 
800-241-6393 

CSOSSTALK ■ • re^sund (niknark of 
DUm CcniBUfuauow AwriMa, lie. . 
CAS. U « trtdeaurt; of Digtlal Conmuni- 
ciUoiB AaodaU. lie. Other indmariti 
■nMtfing in this ad are tndmtffci of 
their Rspecinte coaiMiiea. 


usssm 

Readers 

CHOICE 

1 9 S 9 
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Chicony 

TTie Chicony KB-5161 follows the original 
84-key AT layout for the arrangement of the 
Backslash. Backspace, and Enter keys, but 
its Enter key is larger and L-shaped, and the 
size of both the Backspace and Backslash 
keys is reduced. 



The Chicony is of exactly the same di- 
mensions as the Enhanced keyboard, but 
its plastic-encased contents weigh 36 per- 
cent less, at 3 pounds 6.5 ounces. Like all 
of these keyboards, it has a cable — at 80 
inches — more than 30 percent shorter than 
the one that comes with the IBM. This is 
attached, however, to the c^posite side of 
the keyboard — approximately 4 inches 
from the right comer. Two 1 .25-inch legs 
extend 0.63 inch to raise the keyboard an- 
gle. It also has 2-inch- wide mbber feet for 
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XEROX 


When It comes to 
desktop puMIshing, only 
Ventura handles 
the long and short of It. 



Xerox Ventura Publisher 
is the only desktop 
publishing software 
equally adept at creating 
documents of any length. 

Short documents are a 
snap with Ventura’s broad 
compatibility, easy format 
controls, and superior 
speed. As for long 
documents, its automatic 


table of contents, cross- 
referencing, global 
pagination, and anchored 
illustrations make 
them just as easy. And 
with either, Ventura’s 
networking capability 
enhances group 
productivity. 

The long and short of it 
is, no matter what you 


aim to do, you can do it 
better with Xerox 
Ventura Publisher. 



TbamXarox. 

We docunMiit th* world. 
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Paperwork. It comes in many forms...expense reports, 
purchase orders, and invoices, to name a few. 

Now, FormWorx System 2™ takes the “work" out of 
paperwork with the vivid graphics of Microsoft Windows^* 

Actually, much of your work may already be done since 
FS2 contains over 500 standard business and government 
forms on disk for you to modify or use as is. 

Or discover FS2's power when you make your own 
forms. With object-oriented design methods, assemble a form 
by easily piecing together ready-made "forms parts" like lists, 
address blocks and grids. You can turn out professional- 
looking forms with minimal effort, right at your desk. 

And thanks to smart fields, filling in forms is virtually 
error-free. You can set up FS2 to validate entries, look up 
information, even perform calculations automatically. 

In fact. FS2 will organize your data more efficiently than 
any other forms program. It creates standard dBASE* files 


to store your data so you can easily view it, add to it, or 
change it. And relational database features will let you use 
several data files simultaneously to look up information con- 
tained in other forms. 

From forms design to fill-in and database management, 
FS2 simply does more work for you...with over 500 ready-to- 
use forms, dBASE format, and the WYSIWYG ease of 
Microsoft Windows. 

So, put your feet up and cedi today for the dealer neeir- 
est you. Your best form may be just a few mouse clicks away! 

FormWorx* 

The Corporate Forms Solution. 

Reservoir Place • 1601 Trapeto Road. Waltham, MA 021S4 
800-992-0085 • 617-89(M499 


*Reqiins n»u*e and MKronA Wiodo«n(NOT (NOXiDB)). WYSIWYG Dean 'what jm lee it whal you gd " JOday nuoey had guanateeon dired (wdiaaa When orderuf by mail, indwle 1299 lor the tnitpleie loftwwe package pte U.7S kr 
■hem M (ii and Canada. Air mail lo Earope/So. Aocria — VU. Al otbs localnaa — US la Mw. add 5% sala tax. Purdtaae onkn ire acopied fron g w enwm agencies, lattituban. and raied cnrporanou FomWon aa regMered 
tradcmd and FonnWon Syslea 2 and FS2 arc tndemarfcsof FormWen Coeporation. AO ottier trademarla acknowledged 
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stability on the bottom front of both sides. 
The Chicony comes with a clear plastic top 
cover that you can use as a dustcover, al- 
though it doesn’t seem sturdy enough to 
last veiy long. 

The documentation consists of a simple 
quick-reference card. It indicates how to 
set the XT/AT switch — the only user ad- 
justment — and gives the cable pinout for 
both AT/XT and PS/2 keyboards. The card 
also shows a conversion cable for PS/2s, 
but none is included with the keyboard. 
For templates (or pencils), the Chicony has 
a ridge that runs across the top of the key 
area of the keyboard. 

In most respects, the Chicony is an av- 
erage clone keyboard. In the area of war- 
ranties, however, it offers far less than its 
peers. Its one-year warranty is a third of 
the norm, which could put you in the re- 
replacement market sooner than you’d 
want to be there. 

PANEL REACTIONS 

Although Chicony’s keyboard worked 
properly for all of the panelists — save for a 
few minor software glitches — most of us 
didn’t like the KB-5161 and wouldn’t 
choose one for our own desks. Our feel- 
ings about the Chicony were, well, mixed. 

Even the reasons for our antipathy var- 
ied widely. Some panelists put down Chi- 
cony’s popular unit for everything ranging 
from its right-sided connections (hard to 
reach from a tower unit usually tied to an 
Enhanced keyboard) to its tiny Backspace 
key to its overall flimsiness. Of course, 
some of the reviewers who generally liked 
the keyboard found it acceptable for the 
very same reasons that others maligned it. 

In our poll, two of our experts. Bill 
O’Brien and Mary K. Flynn, said they’d 
purchase a Chicony for personal use, and 
O’Brien and Alfred Poor considered it a 
good purchase for a company. 

Probably the most common reaction 
was one of disinterest. Seven out of ten 
panelists were basically nonplussed. 
“There’s nothing really wrong with the 
Chicony,” said Bob l6ine, “but there’s 
nothing really right with it either. ” Joe An- 
tinori said, “I didn’t have any problems 
using the Chicony; I Just didn’t like it very 
much.” And Stephanie Losee added that 
it’s “not a keyboard that inspires passion. 
Its middle name could be Simplicity, and it 
lacks any sort of style or character. ’ ’ 

When our panelists did express strong 
feelings about the Chicony, they weren’t 
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The trouble wMt 
mostrle^dx^ 
^UisMng systems 
Isyou haveto 
make changes 
pagebyp^eby 
pagefypagel^ 
imgel^pagel^ 
page by ps^ by 
page by page by 
pagebyp^/eby 
page by page by 
pagebypageby 
page by page by 


Say you want to insert 
a paragraph on the third 
page of a 27-page report. 
Or change a two-column 
newsletter into three. 

With conventional page 
make-up packages, 
you make the change, 
then you have to redo all 


of the following pages. 
Not with Xerox Ventura 
Publisher. With Ventura, 
your changes flow 
through the entire 
document— even across 
chapters. Figures, tables, 
and cross-references are 
all adjusted automatically. 


You do it once; Ventura 
Publisher does it all. 



Jaam Xerox. 

We document Nw world. 
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I 1 

This is all 
(he space 
you need 
to operate 
theoew 
Microsoft 
Mouse. 

I I 


Here’s the fii^t thing you should do with 
the new Microsoft* Mouse. 

Bring up the expanded control panel. 
Set it for “Fast!’ And then, with a very slight 
movement of your hand, 
watch the cursor scoot all the 
way across the screen. 

You’ll be hooked. 

And don’t worry about 
control. We upped the resolu- 
tion to an extremely accurate 
400 points per inch. In other 
words, the cursor practically 
reads your mind. 

expanded cmtwipamL To help cven more witii 
accuracy, the tracking ball is m ftont. And the 
patented design fits comfortably in your hand. 

What it all means is you get more out of 
your software. By being able to quickly and 
efficiently click through even the most sophis- 
ticated applications. 

In fact, we put OS/2 support in our up- 


graded driver. Makim the Mouse ready fior what- 
ever the future of software brings. 

To complete the package, you also get a 
choice of Microsoft Windows/Si^ 'or Microsoft 
Paintbrush” two valuable Mouse programs. 

So visit your Microsoft dealer for more 
details and a complete demonstration. 

Now, you may not want to let your boss 
know j ust how little room you need for a 
Microsoft Mouse. You could lose your shot at 
a bigger desk. 



Making it all make sense' 



Rr nne erfoniMxn Mde (he so Uniri Stj(c& caU (000) 54 In Canada caU U16) 673-7638. (Xjiadr the l' S CvadLoU (206) 8S2-0661 C Copynghi 198S MiodhA GsptxMxiL AS rifd^ 
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XEROX 


always positive. Several remarked on the 
design innovation that creates an unusually 
large Enter key at the expense of the near- 
by Backspace and Backslash keys; Kellyn 
Betts found this “maddening'' to work 
with. O'Brien likewise objected to the 
placement of the CapsLock key between 
the Left Tab and Shift keys. "Too quick a 
swipe at the Shift can put you into Caps- 
Lock mode without your realizing you've 
done it.” Many not^ the loudness of the 
tactile response — “dicky, '' said Bill 
Howard. And a fair majority questioned 
the sturdiness of the constmction. 

On the other hand, some of us did have 


A distinctive Chicony 
design innovation 
creates an unusuaiiy 
large Enter key 
at the expense of the 
nearby Backspace and 
Backslash keys. 


good things to say about this unit. Jonathan 
Matzkin declared, “Its excellent tactile re- 
sponse commands attention. I actually pre- 
ferred typing on it to using several other 
keyboards.” O'Brien said, “The key ac- 
tion is solid, with audio feedback occur- 
ring at the point of switch contact. Type- 
matic [‘automatic typing’ — the repetition 
of characters when a key is held down) 
doesn't begin for approximately a second 
afterward, allowing even the laziest hands 
to recover without repeated characters.” 
Flynn found it quite pleasant to use: “I just 
pulled out my old keyboard and put this 
one in. Six applications later, I hadn't un- 
covered a single incompatibility. ” 

The consensus? The Chicony KB-5 161 
is a no-frills keyboard that will probably 
hold more appeal for the user who prefers a 
loud, clicking tactile response. Its com- 
patibility and operation are essentially 
flawless, and it is a snap to install. It repre- 
sents a reasonable value if you're alr^y 
accustomed to the IBM AT keyboard lay- 
out and are mote interested in price than 
warranty, itmovadon, or aesthetics. 
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Ybu winsome, 
and you win some. 
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Xerox Ventura 
Publisher 


Readers of PC World 
voted Xerox Ventura 
Publisher the “World 
Class” award in 1987. 
And 1988. And again 
in 1989. 

Ventura also won 
Infoworld's “Desktop 
Publishing Software of 
the Year" award in 1988 
and “Best in Its Class" 
award in 1989, and PC 
Magazine's “Editor's 
Choice” in 1987 and 


1988. And the list 
goes on. 

Which proves that 
software that makes it 
easy to cut costs, meet 
deadlines, and improve 
the quality of your 
documents is something 
people will always 
appreciate. 

Probably because it 
makes your documents 
true winners. For more 


information about the 
award-winning Xerox 
Ventura Publisher, call 
1 - 800 - 822-8221 (In 
Canada: 1-416-733-6589). 
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InliDduciiig abetter 
wa^ to protect }air 

whole femily 



New rietmlc savers 
fiomEmersonUPSi 

However ycxj use your network, a file 
server power problem can really cost you. 
In downtime. Lost data 
And fhistratioa 

Thafs why we’ve intro- 
duced two new Novell- 
cranpatiWe uninterruptible 
power systems ( UPS) designed specifi- 
cally to protect your file server your whde 
network and your data 

They’re compact enough to fit under 
a desk Fbwerful eixHJ^ for a file server 
or yc^ entire LAN— even those with 
multiple drives and terminals. 

And they’re priced less than even one 
hour of downtime. 

Available thioui^ your local DisQibutDr : l^oneer IkhiKdogies Gn^ 
(800) 227-16^ Avnet Computer Ikhnologies (800) 877-2226. 
RMA Microtech (314) 726-0195. 


FOR L.A.N 

MOVIll l*tf 

TESTED AND 
APPROVED 

Compofcbit 



I 


Most important, the UPS 6(X) and 
UPS 1250 come fk«n Emersoa the 
most reliaHe name in computer power 
protectioa Backed 
a network of 
support from local 
defers and distrib- 
uters. And nation- 
wide service 
fiom the leading 
supplier of UPS 
sykems. 

See how easy it can be to 
protect your whole family Just call us at 
i-800-&ck-UPS tod£v 

EMERSON UPS 

We protect the ones you love. 
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KEYSTROKER’S CRAMP 


by John Carpi 

If you type at a steady rate of 40 words 
per minute, a nominal pace in today's 
office environment, you are performing 
about 12,000 keystrokes per hour. 
Multiply that figure by 6 hours, after 
taking time out for lunch and coffee 
breaks, and you find that typical secre- 
taries, word processors, and data entry 
clerks can easily move their fingers in 
the same motion about 72,000 times 
during the workday. Such repetitive 
motion can cause a number of crippling 
hand disorders, ranging from tenosyno- 
vitis to carpal tunnel syndrome. 

No one knows how many people 
suffer from the syndromes, but their in- 
cidence is thought to be on the rise. 
Even the Nation- 
al Institute of Oc- 
cupational Safe- 
ty and Health, 
whose job it is to 
keep track of 
such figures, 
doesn't have an 
estimate. But go- 
ing by the results 
of several small 
surveys, we have 
evidence that 
about 17 percent 
of keyboard us- 
ers can expect to 
be afflicted with 
the pain, numb- 
ness, and loss of 
finger control as- 
sociated with 
what is known in the medical commu- 
nity as a nerve entrapment disorder. 

The wrist is bounded on three sides 
by bones, while its underside is en- 
closed by the strong and inelastic trans- 
verse carpal ligament. Through the tiny 
opening in the center of all this tissue 
tuns the median nerve, which provides 
sensation to the entire hand. The finger 
flexor tendons, which connect the fin- 
gers to muscles in the arm and operate 
like the strings of a marionette , also run 
through this tiny passage. Surrounding 
each of these tendons are thin, fluid- 
filled sacks called the synovial sheaths. 
When finger tendons are overused, as 


in the case of many keyboard operators, 
the synovial sheaths fill with extra fluid 
to protect the tendons from irritation. 

In normal wrists, the carpal mnnel is 
just big enough to accommodate the 
finger tendons and the median nerve. 
When the synovial sheaths swell, the 
median nerve can be squeezed against 
the wrist bones or the carpal ligament. 

If your hands have ever ached after a 
long day at the keyboard you probably 
had a temporary case of tenosynovitis. 
Continued swelling can lead to carpal 
tunnel syndrome and the sharp hand 
pain it causes. If you must operate a 
keyboard for the entire workday, you 
can take some simple steps to lower 
your risk significantly. Try to keep your 
wrists straight 
while typing. 
Adjust your chair 
so that as you 
type your elbows 
are at the same 
height as your 
wrists. 

Resting your 
wrists while you 
type is also very 
important. If the 
center of your 
keyboard is less 
than 2 inches 
thick (as are all 
those we re- 
viewed) and you 
have enough 
room in front of 
it. you can rest 
your wrists on the desk. If your key- 
board is thicker than that or there is no 
desk space, consider purchasing a pad- 
ded, contoured wrist rest to attach to the 
front of your keyboard. The Ontario, 
California-based Daisy Wheel Ribbon 
Co. ; telephone (800) 472-4249 or (714) 
989-5585 sells such an item. 

Finally, many physicians suggest 
that you invest in a cheap digital 
watch — the kind that beeps every hour. 
Whenever it goes off, get up and relax 
your hands for 5 minutes. ■ 


John Carpi is a free-lance medical 
writer. 


EECOINC. 

Maxi-Switch Model 
ME 101 

The smallest and lightest of these four re- 
placment keyboards, the Maxi-Switch 
Model ME 101 is also the least expensive. 
This simple clone keyboard is sold solely 
through dealers for anywhere between $55 
to $65. It's also a popular OEM keyboard 
among clone makers and is found (in some 
permutation or another) teamed with com- 
puters from Compaq, Everex, Lynk, 
MiniMicro, and PC Cr^, among others. 

The Maxi-Switch keyboard features a 
layout identical to the Chicony's. It is 
smaller and plainer but also more flexible 
than its similar sibling, as it allows the po- 
sitions of its Ctrl and CapsLock keys to be 
switched (if you decide to switch them, 
new keytops are even included). Making 
the swap is easy — all you have to do is flip 
one of the two rocker switches on the key- 
board's underside. A simple installation 
diagram sheet explains the settings for this 
switch (as well as the other one, which lets 
you select AT or PC/XT compatibility; 
PS/2s are never mentioned). This sheet is 
the only documentation that comes with 
the Maxi-Switch. 

The only one of our test keyboards uti- 
lizing conductive rubber-dome technol- 
ogy, the Maxi-Switch operates relatively 
silently. Its operating force is the lowest of 
this bunch, at 1 .8 ounces. Weighing in at 
just 2 pounds 13.5 ounces, the plastic- 
cased Maxi-Switch has a 78-inch cable at- 
tached to its rear center. Two 0.63-inch 
pop-down legs, one in each tear comer of 
the underside of the keyboard, raise and 
lower its backside. It comes with a three- 
year warranty . 


FACT FILE 


HUucl-SwItch MocM ME 101 
EECO ioc.. Maxi-Switch Division. 6701 S. 
Midvate Parte Rd.. Tucson. AZ 85746: (602) 294- 
5450- 

List Pries: to $65 (determined by dealers). 
In Short: SmaK and lightweight, the Maxi-Switch 
is also low-cost. The only thing that really sets it 
apart from other simple done keyboards is its 
ability to switch its CapsLode and Ctrl keys. 
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Carpal Tunnel Syndrome 
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SUMMARY OF FEATURES: REPLACEMENT KEYBOARDS 


(Producis listed in ascending price order) 


List price 

GENERAL SPECIFICATIONS 
Dimensions (WDH. inches) 


Maxi-Switch 

Model ME 101 HITek RT-101 
$55.00 to $65.00* $60.00 


Chicony 

KB-5161 

$89.00 


Zeos RS 
$89.95 


18.5x8x1.5 


17.25 X 8.13 X 
1.5 


Case material ,, . 


19.13x8.25x 18x6.5x1.75 

1.5 

/ftibs. t49toz. 


Cord 

Number 


wrOamahwaw - I 1 - i., i.i,'., ■ 1 ; 


a Key Tronic 

Professional 
Northgate Series 

OmnIkey Plus KB 101 Plus 
$119.00 $149.00 


20.25 X 7.25 X 19x8x 1.5 
1.75 

A lbs.jp.5 pz. 4 Ite. 7.0 oz. . ^ 1 

iPtasOctop, 61 Pla^ic ' 

' mMai basalt ^ 

v -ir:v:g. ^ 


ntVDfSIQN 


VK.' 





MiyaimWitype 

Conductive 

rubber-dome 

Mechanical 

Mechanical 

Mechanical 

Ha i^anfnal 

■nonvHiw 

CspBdKrs 

Operating force required (ounces) 

1.8 

1.9 

2.1 

2.2 

2.5 

2.0 

Kay travel distance (inches) 

0.15 

0.14 

0.16 

0.14 

0.09 

0.15 

KEYBOARD DESIGN 

Special keys (beyond the usual 101) None 

None 

None 

None 

Omni key. 
F1S-F15 

None 

Exchangeable Ctrl and CapsLocK 

■ 

□ 

■ 

□ 

■ 

■ 

Extra caps for those two keys 

■ 

□ 

□ 

□ 

■ 

Q 

Keyboard ridge for templates 

■ 

■ 

□ 

■ 

■ 

■ 

COMPATIBILITIES 

Compatible with: 

IBM-XT 

■ 

■ 

■ 

■ 

■ 

■ 

IBM AT/Enhanced AT 

■ 

■ 

■ 

■ 

■ 

■ 

IBM PS/2 

□ 

□ 

■ 

Optional 
($15 adapter) 

■ 

Optional 
($12 adapter) 

AT&T 6300 

□ 

□ 

□ 

□ 

■ 


Compaq Deskpro 

■ 

■ 

■ 

■ 

■ 

■ 

Dell 

■ 

■ 

■ 

■ 

■ 

■ 

Zenith 

■ 

□ 

■ 

□ 

■ 

■ 

Clearly marked switches for 
choosing XT or AT 

■ 

□ 

■ 

■ 

■ 

■ 

Stated incompatibilities 

None 

None 

Amstrad, AT&T, 
some Tandy 
models 

Amstrad. AT&T. 
Tandy. Zenith 

None 

None 

WARRANTY 

Term 

3 years 

3 years 

1 year 

1 year 

3 years 

3 years 

Means of service 

Send unit to 

Send unit to 

Send unit to 

Send unit to 

Send unit to 

Call company for 


company 

company 

company 

company for 
replacement 

company 

authorization, 
bring to local 
service center 

Average turnaround dme 

2 weeks 

2 weeks 

1 we^ 

1 day plus 
shipping 

1 day phis 
ship^ng 

10 working days 

Shipping at vendor's expense 

Oneway 

Both ways 

Oneway 

Oneway 

Oneway 

Oneway 

Means of shipping 

UPS (Fed Ex at 
Guatomer expense) 

UPS (Fed Ex at 
customer expense) 

UPS 

UPS 

UPS second -day UPS 
service 

Mensipback guwanlse . 1 

.uS* 

a 

■(1 month) 

■(30 days) 

■(10 days) 

-2 ; .jvf 


O-Edtor^Choioa B-VaaT^^g^ 

^A— Not apploablaT tha probuot^t^ihl haw jte feature. 




^Milcaytxxrddow 

^ 4 IDAA AAnnAaEil 


not have 





t IBM claims compatibility with no 
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Turbo 101 IBM Enhanced AT 

$149.95 $199.00 


16.75 X 7.25 X 19.25 x 8.5 x 1.5 



Mechanical 

Capacitive 

2.3 

2.5 

0.14 

0.1 


None 

None 

■ 

Q 

■ 

Q 

■ 

■ 


■ 

□ 

■ 

■ 

Optional 
($7 adapter) 

□ 

□ 

t 

■ 

t 

■ 

t 

■ 

t 

■ 

N/A 

None 

t 


2years 

90 days 

Send unit to 

Send unit to 

company 

company 

2 weeks 

1 week 

Oneway 
^ UPS r 

Oneway 

UPS -r 

' '%ii .'ifc >A. 
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PANEL REACTIONS 

While no reviewer felt at the end of our test 
period that he or she would die if we took 
the Maxi-Switch away, it managed to gar- 
ner the best overall response in our high- 
level opinion survey. Seven out of ten an- 
swered affinnatively to the question, “Do 
you like it?” The Maxi-Switch operates 
quite quietly, but unlike the case with Key 
Tronic’s offering, most of our panelists 
were pleased with its feel. One might 
think, based on this information, that the 
Maxi-Switch would have run away with 
our accolades and reconunendations. 

Our purchasing poll, however, brought 
some contradictory feelings to light. Betts, 
Flynn, Kane, and Poor said they’d buy the 
Maxi-Switch for themselves — a respect- 
able showing — but only Flynn and Betts 
thought it would be a smart purchase for a 
business — despite the fact that the Maxi- 
Switch may be found (at least sometimes) 
for the lowest price of any board we in- 
spected. 

Our panelists had virtually no problems 
with the way the keyboard functioned. 
One unit had defective indicator lights, but 
all keyboards operated without a hitch with 
our collective software library. 

As with its layout twin, the Chicony, 
some of the complaints about the Maxi- 
Switch centered on its “improved” lay- 
out. Panelists Antinori and Losee lament- 
ed the keyboard’s tiny Backspace key. 
Aside from this ersatz layout iimovation, 
the unit follows the Enhanced model ex- 
actly, with all the positives of familiarity 
and possible negatives of functionality in- 
herent in that design. 

The hot topic for debate was the prod- 
uct’s feel. Matzkin said he could sum it up 
in one word — “cheap” — but the unit de- 
veloped loyal devotees. Betts admitted, 
“I’m enamored of its silent yet springy 
feel. It’s a welcome change from the 
mushy feel normally associated with quiet 
operation.” Flyiui said, “Of the boards 
I’ve reviewed so far, this is my favorite. I 
like it better than the IBM AT board.” 
Even tough-sell Kane chimed in: “Its soft, 
light, silent touch makes it seem as if 
you’re typing faster than ever before.” 
The unit has a distinctive feel, no doubt, 
but one that seems to drive people to ex- 
tremes. In sharp contrast to Kane, Howard 
remarked, “I felt like a slower typist on 
this keyboard.” 

The value of this product’s feel can be 
decided only by the buyer. Fortunately, 



because of wide availability with dealers 
and in clone packages, you should be able 
to test-drive this model easily. In fact, de- 
tractor O’Brien noted that “the product’s 
main strength is that any clone owner 
could replace his current keyboard with 
this one and not know the difference. ” 

As the price leader, and with a large in- 
stalled user base, the Maxi-Switch is a 
force to be reckoned with in this market. It 
comes very close to being a comirxrn- 
denominator keyboard, even though it 
lacks an IBM-like response and a weight 
that bespeaks quality. If you like this rrxxl- 
el’s unique qualities, though, you can type 
all the way to the bank. 
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A PEEK BENEATH THE KEYS 


The key lo the click of a keyboard is in the key-switch tech- 
nology it uses. The four key-switch technologies commonly 
found inside PC keyboards are mechanical, capacitive, con- 
ductive rubber-dome, and membrane switches. 

All but the last one are hidden under key caps, 
but you can't tell much about a keyboard’s 
switch technology just by popping off the cap 
(and be careful if you try — you can break some 
keyboards by removing the key caps). 

The two most popular technologies that use 
key caps — capacitive and mechanical — rely on 
what you would expect: a spring. Other key- 
boards use a conductive rubber dome instead. 

The compression loading of the spring or rub- 
ber dome (usually measured in ounces) largely 
determines how stiff or how mushy a key feels. 

What varies inside the keyboard is the way in 
which the spring’s oscillations are transformed into key- 
strokes. 

Which switch technology a vendor employs is governed 
by the conflicting pressures of the environment where a given 
keyboard will be u.sed, how reliable it needs to be. and how 
much it will cost. Several vendors sell keyboards with a 
variety of switch technologies, depending on customer pref- 
erence or application. The references to switch types in the 
following di.scussion refer only to the keyboards we tested. 

Note that these keyboards can differentiate up to about .100 
characters per second — more than any human hands can 
produce. The computer can’t always process the signals that 
quickly, however. In order lo assure that keystrokes can be 
saved for future execution, all of these keyboards send their 
signals into a special buffer on the motherboard that can hold 
up 10 16 characters. The presence and activity of this buffer 
are unrelated to the key-switch technology a keyboard uses. 


■ MECHANICAL SWITCHES 

A mechanical key switch — a simple switch relying on contact 
between two conductive materials — sends a signal through a cir- 
cuit board lo the computer when 
a key is depressed. 

Though the design of such a 
switch is elementary, the cost 
can be high, depending on the 
contact material — often gold or 
gold alloy — it uses. Mechanical 
switches are reliable, have a rela- 
tively long life expectancy, gen- 
erate an audible click, and (de- 
pending on the spring tension 
used to return the key) can have 
a very positive feel. The key- 
boards we tested from Chicony, 
DataDesk, NMB, Northgate, and Zeos all use mechanical 
switches. 

■ CAPACITIVE SWITCHES 

Capacitive key 
switches are de- 
signed to detect 
a change in ca- 
pacitance as a 
circuit is opened 
or closed: they 
don't make a 
mechanical con- 
tact between 
conductive ele- 
ments. When a 
key press is 




KEY TRONIC CORP. 

Key Tronic 
Professional 
Series KB 101 Plus 

Among the most expensive of these re- 
placement keyboards, at $149, Key Tron- 
ic’s Professional Series KB 101 Plus may 
be worth its cost to many users because of 
its extremely customizable nature. 


The most impressive feat of customiza- 
tion possible with the Key Tronic key- 
board requires an added investment. For 
$ I S, you can buy a kit that allows you to 
change the tension of all the white keys 
(letter and number keys) on the keyboard. 
The tension can be chwged fhan the stock 
2-ounce trigger level — lower than what 
most of these boards offer — up to 2.5 or 3 
ounces or down to a feather-light I ounce, 
depending on your preference. 

The keyboard also allows you lo ex- 
change the position of the Ctrl and Caps- 


Lock keys. Additionally, it lets you dis- 
able the audible key-click tones some 
computers generate. These hinctions are 
both activated by setting well-labeled DIP 
switches located on the keyboard’s under- 
belly. These switches also allow you to tell 
the computer which keyboard you’re 
working with — you’re allowed to choose 
Enhanced XT, AT, or PS/jr, standard AT, 
PC, or XT, or Amstrad. The keyboard’s 
extremely comprehensive manual — which 
even gives you suggestions for cleaning 
the keyboard — describes in painstaking 
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made, a dielectric (or nonconduclive) cushion is pushed down, 
forcing the conductive elements farther apart (or closer to- 
gether. depending on the design) to create a closed circuit. 

Keyboards with capacitive switches are expensive to design, 
and they use relatively complex electronics, but they do have 
high reliability and a long life. The.se keyboards can have 
problems in barsh environments, especially in dusty or very 
bumid workplaces. Traditionally, capacitive switches are used 
with springs on the plunger to control stroke pressure and feel; 
the IBM Enhanced-style keyboards follow this design. By con- 
tra.st, the Key Tronic keyboard we tested uses capacitive switches 
with a rubber-domed sheet to control pressure and feel (this 
differs from a conductive rubber-dome key switch). 

■ CONDUCTIVE RUBBER-DOME SWITCHES 

In conductive rubber-dome technology, each switch has a car- 
bon dot under the center of a raised rubber dome. When a key 
is pressed, the dome collapses, pushing the carbon dot down to 
complete a circuit between two contact pads. 

This type of switch is very quiet and can haveagood feel, de- 
pending upon 
the composition 
of the rubber 
that isu.sed. The 
rubber domes 
themselves can 
be individual 
pads under 
separate keys 
or. more com- 
monly. can be 
arranged on a 
single thin sheet 
of rubber. 



Conductive rubber-dome switches are relatively inexpen- 
sive and easy to assemble. Single-sheet rubber-dome key- 
boards give you some protection against spills, but if one part 
of the sheet goes bad you have to replace the whole thing. The 
Maxi-Switch keyboard we tested uses conductive rubber- 
dome technology. 


Key top 


Spring 



Plunger 


■ MEMBRANE SWITCHES 

Membrane switches consist of two layers of polyester fdm, 
each with a silk-screened pattern of conductive silver carbon 
ink. A layer of insulation between tbe two membranes has 
slight holes i 
in strategic ■ 
locations. 

When you 
push down on 
a key. a cush- 
ion squeezes 
the conduc- 
tive mem- 
branes. caus- 
ing them to 
make contact 
and close the 
circuit. 

Membrane switches are the least expensive and have the 
shortest life expectancy among the common switch technolo- 
gies. Keyboards that use them are quiet, have little or no feel, 
and are hard to repair, yet they are considered a good choice 
for harsh environments because the continuous rubber sheet 
that overlays the full key-switch set helps to keep out harmful 
dust, crumbs, and liquids. None of the keyboards we tested 
use membrane switches. 


Cushion — 

— Membrane : 
~ Insulation = 
[ Membrane 

! 






detail how to set these switches. 

As you’d suspect from its name, this 
keyboard has 101 keys. The layout of 
the.se colorfully labeled keys is patterned 
after that of the IBM Enhanced keyboard, 
with just two exceptions besides the 
Crtl/CapsLiKk swapability. The Back- 
slash key, instead of being located above 
the Enter key and below the Backspace 
key, is below the Enter key, to the right of 
the Right Shift key. This way you get a 
large L-shaped Enter key. and the Back- 
space key remains two keys wide, but the 


FACT RLE 


Key Tronic Professional Series KB 101 Phis 
Key Tronic Cofp.. P.O. Box 14687. Spokane. WA 
99214; (600) 262-6006. (509) 926-6000. 

Ust Price: $149 

in Short: A highly customizable keyboard, the 
Key Tronic Professional Series KB 101 Plus is a 
solid unit. Its ability to have its tactile response 
settings changed (using an optional lot) ntakes it 
especially enticing. 


CIRCLE 427 ON READER SERVICE CARD 


Right Shift key is smaller — slightly less 
than two key widths. As in the IBM En- 
hanced keyboard, the key-switch technol- 
ogy used inside the Key Tronic is capaci- 
tive, though the KB 101 Plus covers its 
springs with a rubber sheet, making it 
much quieter. 

The KB 101 Plus's molded plastic case 
includes the standard pencil/template ridge 
and weighs a respectable 4 pounds 7 
ounces. Its 72-inch cable (the shortest we 
saw, half the length of the one that comes 
with the original IBM keyboard) attaches 
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Key Tronic 

With just two exceptions, the layout of the 
KeyTronicKB 101 Plus's colorlully labeled 
keys follows the IBM Enhanced standard. 
Instead of being located above the Enter key 
and below the Backspace, the Backslash Is 
below the enlarged Enter and to the hght of 
the Right Shift key. which is smailer. The Cm 
and CapsLock key locations can be 


switched. 



to its left rear side. A rubber-footed 0.63- 
inch leg snaps down on each side of the 
back of the keyboard to raise the back and 
keep it steady, but there ate no rubber feet 
under the front of the board. 

The KB 101 Plus has a three-year war- 
ranty and comes with options galore. Be- 
sides the User's Guide, the keyboard 
comes with a Parts, Accessories, and Sup- 
port Guide that advertises many of the 
company's other products — all related to 
computers, if not to keyboards — including 
Dvorak keyboard kits, keyboard cradles 
and covers, and a wide variety of tem- 


plates. A card advertises that you can even 
purchase a $5 optional nameplate that fits 
on the upper-right comer of the board, just 
above the numeric keypad, in the space 
where most other keyboards have indicator 
lights, since on the KB 101 Plus the Caps- 
Lock, NumLock, and ScrollLock indica- 
tor lights are found on the keys them- 
selves. 

PANEL REACTIONS 

In spite of this keyboard's eminent muta- 
bility and general fanciness, our panel was 
evenly split in its opinions of the unit: only 
half stat^ that they liked it. This may be 
because the KB 101 Plus was one of the 
few silent/mushy-response products we re- 
viewed. In fairness, we must mention that 
though Key Tronic allows you to alter the 
tactile response of its keyboards through 
an option^ kit, the company didn't send 
such a kit with our test units. 

There was little dispute over the quality 
and workmanship of the KB lOI Plus. 
Apart from one reviewer who apparently 
had a defective unit, none of our experts 
uncovered any evidence of dysfunction or 
incompatibility in the keyboards; everyone 
agreed that it was top-notch, and it fared 
well in our purchasing poll. Howard, 
O'Brien, and Poor said they'd buy it for 
their own use (perhaps the highest compli- 
ment); Howard, Poor, Kane, and Losee 
said they'd be confident about buying this 
product for a corporate setting . 

Accustomed to being critical, our staff- 
ers did come up with a range of complaints 
about this unit. Four singled out the short- 
ness of the cable as a problem. Others dis- 
liked the placement of the cord on the back 
left-handcomerofthecase. “WastheKey 
Tronic made for left-handed people 
only?” asked Flynn. “Plugging it into my 
CPU, which is stashed under the right- 
hand side of my desk, was exceptionally 
awkward. Once installed, the cord kept 
pulling the keyboard to the left of my desk. 
And then the board started sliding 
around.” 

Betts, Brown, and Kane unearthed an 
error in the manual that led them to believe 
they did not have to set DIP switches to be- 
gin operating. The manual claimed that the 
unit arrived preset for any machine that 
was previously hooked to a lOI-key En- 
hanced keybo^. In troth, it was preset for 
machines with “extended BIOS ROM,” 
regardless of what keyboard had been 
used. Until they discovered the error, they 


were unable to utilize any multiple-key- 
press combinations. 

Far and away the most common objec- 
tion to the KB 101 Plus concerned its feel. 
Flynn commented, “There's something 
very peculiar about the way this keyboard 
sounds.” Motor enthusiast Kane said, 
‘ ‘While it is quite responsive in terms of its 
touch, its feel is like a car piston traveling 
up and down in its cylinder without the 
benefit of lubrication.” Fully half of our 
panel described the feel as “mushy.” 
However, as a testament to the subjectivity 
of these ratings. Brown independently 
claimed that the KB 101 Plus was “not 
mushy,” and Bill Howard said it was 
“stiff and springy. ” 

Nobody accused the 
Key Tronic KB 101 Plus 
of being flimsy or poorly 
made. Then again, 
nobody thought it was 
cheap either. 


With all that nit-picking out of the way 
most found at least one or two nice thing 
to say about the keyboard. The idea of ar 
optional nameplate or company logo plati 
appealed to the egobst in every one of us 
Virtually every respondent remarked on it 
almost all agreed that it is an aesthetic ad 
vantage . Howard saw another angle: ‘ ‘Thi 
cutout for a logo . . . may strike some a 
affected; corporations will love it.” 

As for layout, critics of the KB 101 Pluj 
were scattered and only mildly ruffled 
Betts and Flynn disliked the placement o 
the Backslash key (on the bottom row nea 
the right comer), but Losee and Browi 
thought it an improvement worth mention- 
ing. Many tav^ about the 50-page man- 
ual; others thought it excessive for a mere 
keyboard. 

Nobody accused the Key Tronic KB 
101 Plus of being flimsy or poorly made. 
Then again, nobody thought it was cheap 
either. Ignoring the negative impressions 
made by the mushy feel (because of the 
availability of the upgrade kit), the consen- 
sus here would be that you get what you 
pay for in this case. Now all you have to do 
is decide how “deluxe” a keyboard you 
really want. 
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But there’s a lot more to it 
than saving money. We offer 
you the most complete service 
and support in the industry. 
Including a 30'day money- 
hack guarantee. A toll-free 
technical supptirt hotline. 
Self-diagnostic software. And 
next-day deskside service from 


When you buy a 
computer, about 35% 
of your money goes to 
the store. 

But we’d much rather 


see your money go to 
somehtxiy who deserves 
it a lot more. 

You. 

So we give you a 
completely different 
kind of computer store. 

The Dell Gimputer 
Store. 

Instead of a cawded, 
high-overhead shtrw- 
nxtm, you get our brand 
new 44'page catalog. Which 
gives you a full line of 386"' 
and 286 systems, printers, 
peripherals, software, and 
accessories. 

And since you buy direct 
from the manufacmier, you save 
about 35%. 


it will tell you a lot 
more aKiut the systems 
we often And the service 
we put behind them. 

St> if you’d like a much 
more intelligent way to 
buy a perstinal computer, 
have a kxik at our ad. Or 
call us at 800-426-5150. 
Or send us the card on 
this page. 

And we’ll send the 
best comfxiter store 
you’ve ever seen. 

One you don’t have to 
set foot in. 


TOORr)ER.CAU.US. 

800 - 426 - 5150 . 

R» raa IN CANAm.CAU. aOO.i87.5752. 


DELL 

COMPUTER 

CORPORATION 


YOUR VERY OWN 


Copyrighted mr ’ial 












For a complete list of features and specirications, 
or to buy The Brooklyn Bridge, 
visit your leading computer dealer. 

Or, call l-800'873'4384 for more information. 


10049 N. Reiger Road Baton Rouge, LA 70809 (504) 291-7221 
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NORTMGATE COMPUTER 
SYSTEMS 

Northgate Omnikey 
Plus 

Of the replacement keyboards we tested, 
Northgate's is the largest and heaviest. 
The $1 19 board is also the most innova- 
tive, at least in terms of its developers’ 
courage in deviating from IBM’s staiidard 
layout. 

The Omnikey Plus’s unique features 
begin with its 107-key count. Four of the 
extra six keys are in its expanded middle 
cursor keypad, the most interesting one be- 
ing the Omni key in its center. The other 
two extra keys are an Equals key in the nu- 
meric keypad and an extra Asterisk key be- 
low theater key. 


The Northgate Omnikey 
Plus is the widest 
keyboard we tested — 
too wide for some 
sliding trays. 


The next innovation of merit is the 
function key location: In the default con- 
figuration, 12 of the keyboard’s IS func- 
tion keys arc on the left. The first ten are in 
the same arrangement as they were on the 
first IBM PC-XT and AT keyboards. 
Function keys 1 1 and 12 are separate, just 
above the first ten, while 13 through IS ate 
located right of the lock indicator lights. 

If you prefer to have all your function 
keys across the top, you can buy a $2S up- 



Northgal* Omnikey Pius 
Northgate Computer Systems, 1370SFirst Ave. 
North, Plymouth, 55441 ; (800) 526-2446. 
(612)553^111. 

List Pika: $11 9. 

In Short: This is the only keyboard of the bunch 
to offer a layout significvitiy difterer)t from tfttt of 
the IBM Enharkced model. The 1 07-key Omrvkey 
Plus's abiWy to have its functkxf keys either to the 
left or on top should m^e it quite interBSting for 
many users. 

CIRCLE 43B ON READER SERVICE CARO 


grade option from Northgate to get another 
set of 1 2. You can simply enable that new 
set, or you can “program” either of the 
two sets to serve as alternative function 
keys — so that they perform the functions 
you gel from pressing the function keys 
plus Ctrl or Alt, for example. Though they 
weren’t functional when we reviewed it, in 
the newest version of the Omnikey, two of 


the three extra function keys serve special 
functions: Ft3 serves as a toggled com- 
ma/period lock; FI4 allows you to change 
the keyboard’s rates of repeat (the speed at 
which a character is redisplayed when it is 
held down) and delay (die length of the 
pause that occurs before a key starts to re- 
peat); and FIS still isn’t used. 

Besides containing the mysterious 
Omni key (which according to the manual 
is used “to enter the same keystroke en- 


Based on PC Magazine’s recent review, 
you may want to buy this entire system 
just to get the keyboard. 

OUTSTANDING FfATURE Thetesicd 
configinuoRs (S6,S9S for the 16-MHz 
unit, S7.895 for the 20-MHz model) each 
came with a Wang monitor, a VGA adapt- 
er using Tseng Labs VLSI chips, a h^ 
disk (42MB in the 38 1 . 68MB in the 382). 
and a keyboard. 

The latter is the systems’ 

gest feyure. Built by Honeywell for 

WiM. the keybtyd foliows tte stand^ 

lOI-hey layout Sinyly put, k has ok of 

the nk^ touches of any k^board I have 

ever u^. including IBM*s PS/2 key- 

bo»d. It also haTan mieind key click 

you can nt^ touder or softer^ usiitg a 

keystroke combination' 

Both computers turned in respectable, 
but not stellar, performance times on our 
benchmark tests, in part because neither 
offers htfdware memory caching. Inter- 
leaved memory, however, does help boost 
performance a bit. 

While the prices of the hilly configured 
Wang 381 and Wang 382 won't win prizes 
as low-cost bargains, they are not unrea- 
sonable when con^wred with other lop 
bnutds such as IBM, Compaq. Tandy, or 
AT&T. If you are looking for a solid ma- 
chine that is buih well and badred by a ma- 
jor manufacturer, either of these Wang 
models deserves consideration. 

— Alfred Poor 

But you don’t have to. 

You can have a "remarkably responsive" Honeywell keyboard, like 
the one reviewed above, for your PC-compatible. You get the same 
technology, touch and quality in a replacement keyboard that OEMs 
have chosen for more than 25 years. 

We're so sure you'll be pleased with the quality and reliability of 
your new Honeywell keyboard that we back it with a 3-year limited 
warranty. 

For information on how to get your hands on a Honeywell keyboard, 
or for distributor information, call toll-free: 1-800-445-6939 (In 
Texas, call collect: 915/543-5566). 

Honeywell 

HELPING YOU CONTROL YOUR WORLD 
Keyboard Division. 4171 N. Mesa, Building D, El Paso. Texas 79902 

Reprinted from PC Magazine May 30. 1989 Copyright * Ziff Communications Company 



nt20-MKZW»)g382d 
cmstnictioaatmf|hn,iDcliitinfaii — 
^utr»-$tw4y steel case, drh« bays of . *7^ 
bcavy-gwge metal, easy-to-ronm 
tops, ipreprietao a wthwb oa rd that 
featwes stamtaid components, and a re- 
mark^ly re s pon si ve keyboard. 
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Moke your collection of PC Magazine 
0 hondsonne addition to your office or 
and protect and organize your 
copies for easy reference! 

PC Magazine Binderj and Coses ore 
mode of durable, luxury-look leother- 
ette over Quality binder board. Custom 
designed for PC Magazine, every 
order receives FREE transfer foil to 
mark dates and volume numbers. 


FORMSTSERVKECAU 
TOU-FREE 1-800-972-5858 
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Hold your 
issues on 
individual 
snop-on 
rods. $9.95 
each; 3 for 
$2795; 6 for $52.95. 


32.95. 


OPEN 
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CASES 

Store your copies for 
indhriduai reference. $795 
each; 3 for $21.95; 6 for $39.95. 



c/o J«$s« Jonei Indvfiriei 

499 Eost Erw Avenue - PMoiMphio, PA 19134 
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Northgate 

With 107 keys, the Northgate Omnikey 
Rus's default configuratkxi puts 1 2 of its 1 5 
function keys on the left, where they were on 
the first IBM PC-XT and AT keytxjards. 
Function keys 1 1 and 1 2 are separate, as are 
the extra function keys. 1 3 through 1 5. 
Another row of function keys can be added 
across the top of the keyboard. Besides 
containing the mysterious Omni key, the 
extra cursor keypad has 1 4 rather than the 
“standard " 10 keys. The PrtScr. ScrollLock. 
cind Pause keys have been moved down to 
this pad. The other two novelties are an 
Equals key in the numeric keypad and an 
extra Asterisk key below the Enter key. 



tered by pressing the 5 on the numeric key- 
pad ivhen Num Lock is the Omni- 
key Plus's extra cursor keypad has 14 
rather than the ''standard" 10 keys. In- 
stead of using the now-common inverted T 
for cursor control keys, the Omnikey 
Plus’s middle pad duplicates the cursor 
keys, PgUp, PgDn, Home, and End, as 
well as the Insert and Delete keys. The 
PrtScr key on this keypad (it and its com- 
panions, ScrollLock a^ Pause, have also 
been moved from their Enhanced loca- 
tions) must be tapped twice to get it to 
dump the screen contents to the printer. 

At 20.25 inches, the Northgate Omni- 
key Plus is the widest keyboard we test- 
ed— too wide for some sliding keyboard 
trays on the market. Two 0.88-inch legs 
fold down in the back underneath the key- 
board to increase the keyboard angle, 
while two 2-inch-wide cross-hatched rub- 


The Omnikey Plus’s 
sturdy metal case 
helps it to win the 
heavyweight crown. 


ber feet near the bottom front keep it 
steady. It features the standard pencil 
ledge/template holder. As in most of these 
replacement models, mechanical key- 
switch technology triggers the Omnikey 
Plus’s noisy, relatively stiff keys. The 2.^ 
ounce operating force requin^ to trigger 
them is the highest of all we teveiwed. 

This keyboard's stirrdy metal case helps 
it to win the heavyweight crown as well, at 
4 pounds lO.S ounces (it’s still 13 percent 
lifter than an IBM Enhanced keyboard). 
Unlike its peers, it has an 84-it)ch cable 
that can be detached than the keyboard 
body. Two cables come with the unit, one 
for IBM PC-XT and AT machines artd an- 
other for PS/2s. Although there are three 
ports on the board, both cables (which also 
serve to connect to Amstrad, A'TT, and 
Tandy computers) plug into the port about 
8 inches from the right tear comer of the 
keyboard. The function (or futrtte func- 
tion) of the other two ports, which appear 
slightly different, isn’t mentioned. Also on 
the back with the cable connectors is a 
small button switch that performs a CM- 
Alt-Del to reboot your computer. 
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The one accounting decision 
that’s easy on you ™ — 

as well as your wallet 


Peachtree Comi^ete”' ID is a true accounting software value — full- 
featured and pownful, yet easy to use. And it’s even easier to afford. 
Ov er ^S0,000 satisfie d users have already discovered that 1199 gives 
you an incredible nine modules to handle all of your business account- 
ing needs: Genera l Led ger, Accounts Payabl e, Acanints Receiv able. 
Invoicings Purdiisei2Qkr,.PiiyrQll Imrentory Job Coa.and Fixed Assets. 

Peachtree Coin(dete ID’s modular format lets you instaU the functions 
that your company needs now, then add to the system as yourbusiness expands. 

Set up multiple departments, even multiple companies— therms virtually no 
limit to your business growth with Peachtree 

Easy to Install. Vfe give you everything you need to start using your 
Peachtree Complete ID accounting system i^t away. \bur package 
includes a Qui(±-Start Guide^ DC^.and Acc>QUnting.IM&> plus an 
eight* volume reference iitmry. Each module has on-line tutorials to 
make learning simple And of course Context-Sensitive HELP is 
on-line at all times. Best of all, Peachtree provides all these 
materials at no extra cost! 

Simple to Use. Peachtree Complete in includes system- 
wide features, such as scrolling rcfer^ce hibl^pQp'UP 
windows and short-cut keys, to help you work qui^ 
and dBdently. 

Because the nine modules work together, 
you can accon^tish several accounting 
tasks with only one Peachuee Compl^ 
entry. For example, when you enter an 
invoice, your Inventory, Aoounts Receivable 
and General Lec^ are automatically updated. This 
most recent version also lets you add customers, vendors. GL accounts and 
otheLitems.on the fly. Plus we’ve built in automatic back-up of important data 
files to protect your valuable accounting information. 

Ideal for Small Businesses, a recent survey conducted by the 
American Institute of CPAs show^ that 
acxountants recommend Peachtree to their 
snail business clients more often than any 
other accounting prc^ram. Wve included 
over 450 pre-d^ed reports to keep your 
business running smoothly, inducting 
financial reports, invoices. lQ99s and 
automatic federal aod^aie payroll tax 
calculations. R^rts can be printed to 
the screen, or to one of up to four printers 
attached to your computer. Or save your 
reports to disk and print when it’s 
convenient for 
you. Our range 
printing featiire 
lets you choose 
the records you 
want, saving time 
and needless 
p^>erwork. 


Save $100 With Our Double Bonus 
Bundle! Expand the power of yvur Peachtree 
accounting with the cuatomlzed reporting capabil- 
ity of Peachtree Data Quety"*!!!. Ftom ^es ahaly^ 
tn permnallred repo rts. PDQ m lets you make the 
moa of your accounth^ data including export to Lotus 
1-2-3* and dBASE* 


Call To Order 

or for a dealer near you. 

1 - 800 - 247-3224 

(or call 1-404-564-5800) 

1b order by mail 

add S12.50 shipping and handling 

(in Geofgia add applicable sales tax) 
1505 Pavilion Place, Dept. PCM 
Norcross, GA 30093 


Ybu’U have safe, ^ple access to all the vital information stored 
in your accountliig files. Prim cugom_r^!prts. giaphs._hh9c)grams^ 
and do it directly from your Peaditree 6)m]^ete m menu! Peachtree’s 
Double Bonus Bundle includes both Peachtree Complete in and PDQ in — 
each normally S199 — for one low price of S298. lliiit’s a givings. ctf SlOOl 

The Peachtree Advanta^ since 1978, Peachtree Software has 
delivered quality accounting somvare Nfe stand behind our products with 
technical support directly ^m Peachtree (SI per minute, 120 minimum on 
your credit c^) or through 
our nation-wide network of 
support centers. ^ also offer 
an unccmdition al 30-D ay 
Back Guarantee when you buy 
directly from Peachtree If for 
any reason you are not satisfied 
with our produa, just return 
the padc^ to us i^thin 30 
days for a prompt refund. 

A S25 re-stockii^ fee is diarged on eadi package returned. 

Make the accounting decision that’s easy on you 
as well as your wallet. Peachtree Comp^ m 
at S199 or the Double Bonus Bundle for only S298. 
Call to order today! 


Special Upgrade Pricing 

Peachtree Complete I & II 
customers save 50% on upgrades. 

limited Time Offer. 


Peachtree 


•‘Awftfrw h mt nnOmt dml, ^ffgrtugn 


jw$lmompf. H 
m MBbt amd man tmotlmln O— nwwy 

« MT^Inv coA’'--‘Kr IRrW 


Hardware Sfwdficaiiom; Requires PC/MS-DOS venion 3.0 or 
higher with 640K of memory and a hard cUt. For use with the 
IBM* PC PC XT. PC AT. Personal Sysiem/2'* and compatibles 
5VT media optlo^y awaUaUe IBM b a n^sned trademark 
and Posottal Sys«eTn/2 b a trademark of Inematlond Business 
Machlrws Corp. Not copy ptoieacd. 


Software’ 




|i SIGNIFICANT OTHERS 


I by Bruce Brown 

I Trying to coordinate the simultaneous 
j ! testing of more than four keyboards by 
I: a panel of ten already-busy reviewers 
I would be a Herculean task. But that's 
; not why these three models weren’t in- 
I ; eluded among our main review candi- 
; dates. The lack of any consensus as to 
their popularity saved these keyboards 
from our merciless scrutiny. Nonethe- 
less, they’re all popular enough to merit 
your attention. 

Turbo 101 

I If you’re a fan of the IBM Enhanced 
! layout but don't want to pay IBM prices 
ji for a replacement keyboard. Data- 
' Desk’s Turbo 101 may be for you. At 
$ 1 49.95 . it is expensive compared to its 
reviewed peers but still $50 less than a 
truc-Blue model. (A Tandy 1000 ver- 
sion is available for$169.95.) 

The Turbo 101 is the only one of 
these keyboards to duplicate the En- 
hanced key layout exactly. Like all of 
these replacements, it’s smaller and 
lighter than its IBM prototype; in fact, 
it’s the smallest of the seven units we 
looked at. Its midrange 3-pound 9- 
ounce weight is not likely to slide 
around on your desk, however, thanks 
to the three half-inch-square rubber feet 
on its bottom front. 

The Turbo 101 ’s generous 100-inch 
cord (shorter than the Enhanced key- 
board’s cord, but longer than those of 
the other replacement models) should 
successfully reach most tower units. 
Attached to the middle of the key- 
board’s underside, the cable can be 
threaded through molded channels go- 
ing both left and right; these channels 
exit about 3 inches from either end of 
the keyboard. 

^ The DataDesk keyboard comes 
without documentation, which 
I shouldn’t provide too much of a prob- 
lem since the unit has only four, well- 
i labeled switchc.s — giving you the op- 
tion of configuring the computer for 
XT. AT. e-XT, or e-AT operation or 
letting it set itself automatically; PS/2 
operation requires an optional adapter 
($7 including shipping). 

The only problem we had in operat- 





ing the Turbo 101 was that the PrtSc 
key wouldn’t cause the screen to print 
unless the Shift key also was pressed. 
The unit uses the same mechanical key- 
switch technology that triggers a com- 
puter’s recognition of most replace- 
ment keyboards, and its operation is 
anything but silent. The keys make a 
’’thunky" sound when pressed, while 
the Spacebar makes a metallic clank. 
The keys require 2.3 ounces of pressure 
to record a keystroke, which is one of 
the higher figures among these units. 

A standard clone 
keyboard after the 
fashion of the Maxi- 
Switch and Chicony 
models, the $89 Zeos 
RS is average to low- 
average in almost 
every way, from its 
midrange price to 
its light weight. 


In light of its relatively high price, 
the Turbo 101 ’s two-year warranty and 
lack of options — such as the ability to 
swap the positions of the Ctrl and Caps- 
Lock keys — are somewhat surprising. 
And as a sUaight IBM clone, its failure 
to provide PS/2 compatibility automati- 
cally is unexpected. 

Turbo lOI. 

DataDesk, 7651 Haskell Ave., Van 
Nuys, CA 91406; (800) 826-5398, 
(800) 592-9602 (in Calif.). 

HITek RT-101 

Thanks to its reasonable price, compar- 
atively substantial weight, and long 
warranty, NMB Technologies’ HiTek 
RT-101 is an impressive clone key- 
board. 


Sporting the same slightly altered 
layout found on the Chicony and Maxi- 
Switch keyboards — with the enlarged 
Enter key, relocated Backslash, and 
shrunken Backspace — NMB’s Thai- 
land-made $60 keyboard is slightly fan- 
cier than either because of its sculpted 
keys. It is also a bit smaller and a lot 
heavier. In fact, though it takes up less 
desktop real estate than any of its peers, 
the Hi'Tek’s 4-pound-4-ounce weight is 
closer to those of the feature-rich Key 
Tronic and Northgate models than to 
any of the cheaper clones. Like the lat- 
ter two keyboards — as well as the 
Maxi-Switch — it comes with a gener- 
ous three-year warranty . 

Despite the HiTek’s weight and the 
two .75- by .5-inch rubber tabs on its 
bottom front, with its legs extended it is 
more prone to moving on the desk than 
most other keyboards. (It’s much less 
likely to slide about if you don’t extend 
the legs, as two more rabber tabs are 
found on its back.) 

The HiTek’s operation is relatively 
silent, with no click. Like most of these 
keyboards, it uses mechanical key- 
switch technology. Its required operat- 
ing force of 1 .9 ounces gives it the sec- 
ond-lightest touch among the units 
reviewed; the key travel length is .14 
inch. 

The HiTek RT-101 is bundled with 
many of the 286 and 386 desktop ma- 
chines we test at PC Labs. Its 84-inch 
cable is attached to the middle of its 
back. Much like the Turbo 101 , the Hi- 
Tek has molded channels that direct the 
cable to openings 4 inches from the 
back left and right sides. 

The HiTek has but one switch on the 
bottom — to configure it for use with 
PCs and XTs or ATs. You have to 
reach in with a pen or small screwdriver 
to change the setting, but the switch is 
clearly labeled; this is important be- 
cause there’s no documentation with 
the keyboard. The HiTek doesn’t work 
with PS/2s, and it offers no provision to 
switch the Ctrl and CapsLwk keys or 
redefine any other keys. 

If you like a quiet keyboard and the 
standard clone layout, the HiTek’s fea- 
tures recommend it. 
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HiTek RT-IOl. 

NMB Technologies, 9730 Indepen- 
dence Ave., Chalsworth, CA 91311; 
(800) 321-35.36. (818) 341-3355. 

ZeosRS 

A standard clone keyboard after the 
fashion of the Ma-xi-Switch and Chi- 
cony models. Zeos International's S89 
Zeos RS is average to low-average in 
almost every way. from its midrange 
price to its very light weight. 

The Zeos keylxrard is manufactured 
byNTCCo. (NanTanComputerCo.,a 
Taiwanese firm) and is found with 
many 286 and 386 desktop machines. It 
features the saiiK clone layout found on 
the Chicony. Maxi-Switch, and HiTek 
keyboards. 

A relatively small keyboard, the 
Zeos takes up just a tad more space on 
your desk than the Turbo lOl.Itweighs 
a low 3 pounds I ounce, and thanks to 
its half-inch-square rubber feet, it 
doesn't slide around much. It also feels 
sturdier than you'd expect, given its 
light weight. 

The only functional problem we no- 
ticed in this keyboard was inconsistent 
functioning of the PtiSc key. Some- 
times pressing it would return an a.ster- 
isk on the screen; at other times the ex- 
pected screen dump would take place. 

Utilizing mechanical key-switch 
technology, the Zeos RS has a 2.2- 
ounce key tension, giving it a some- 
what dicky and springy feel . iLs cable is 
an average 84 inches. The unit comes 
with a dear hard-plastic cover and a 
pamphlet of documentation small 
enough to be taped to the bottom of the 
keyboard for technical reference. An 
optional PS/2 adapter can be pur- 
chased. 

Although Zeos boasts of a one-day 
average turnaround time for repairs and 
offers a .30-day mrrncy-back guarantee, 
its one-year warranty for the Zeos RS is 
way below average. That lack puts this 
otherwise average keyboard at the bot- 
tom of the pack. 

Zeos RS. 

Zeos International. 530 5th Ave. NW, 
St. Paul. MN .55112; (800) 423-5891 . 
(612)633-4591. 


The Omnikey Plus was quite new when 
we tested it, and the documentation was 
not in final form, but we’ve since received 
a copy. The 36-page user manual is pretty 
comprehensive, though not as grxxl as the 
Key Tronic’s manual. Among the many 
topics it treats is how to set the eight-switch 
panel on the back of the keyboard. Besides 
setting up the keyboard to work properly 
with the computer at hand, and telling the 
keyboard which function keys are being 
used, the DIP switches let you use your 
computer as a terminal on a Novell LAN, 
or swap the functions of the Ctrl and Caps- 
Lock keys. The Omnikey comes with a 
three-year warranty . 

PANEL REACTIONS 

Northgate has a reputation for designing 
almost anything its users request. If the 
Omnikey Plus, then, is the keyboard that 
many users request, this would seem to 
signify that acceptance of the IBM En- 
hanced layout is less widespread than 
Northgate competitors’ designs would 
lead you to believe. 

Six of our panelists liked the changes 
implemented in the Omnikey Plus, some 
rather enthusiastically. Even the four who 
generally disliked the modifications had a 


Six of our ten 

panelists liked the changes 
implemented in 
the Omnikey Plus. 


few good things to say. Our straw poll in- 
dicated that the Omnikey Plus won over 
more than its share of fans. Reviewers An- 
tinori, Betts, Brown, Kane, and O’Brien 
said they would buy one for their personal 
use. Seven panelists said they would buy 
this product for their company. 

■fhe tactile and audio responses of this 
keyboard garnered strong responses, not 
all of them positive. Some described the 
response as dicky and loud. Poor, for ex- 
ample, thought it felt “metallic.” Kane 
thought the “keys are not as well attached 
or as heavy as IBM’s.” 

The other major group criticism re- 
volved around the return of the function 
keys to the left side of the alphabetic key 
area. Many of us who learned to type on 



• Northgate OmnIkey Plus 


The consensus of the editors (as well 
as project leadep; and free-lancers) 
involved in this project was that 
computer users ought be given a 
choice as to which keyboard they use . 
And one of their options really should 
be Northgate’s Omnikey Plus. 

Northgate’s extra-wide monster 
with its 107 rxldly arranged keys 
wasn’t the idea) keyboard for 
everyone on our panel. But as it is the 
only keyboard to provide an 
alternative to IBM’s Enhanced 
layout — and the sole supporter of the 
left-sided function keys that many 
people feel so strongly about — the 
appeal of this heavy, solidly 
constructed unit is in the departure it 
offers. 

The malleability of the Northgate 
Omnikey Plus only adds to its 
attractiveness. Instead of having its 
function keys in the left location, they 
can be placed along the top. or in both 
places. Its Ctrl and Capslxick keys 
can also be swapped. Speaking of 
flexibility, we have to commend the 
Key Tnrnic Professional Series KB 
101 Plus for offering variable key 
tensions. 

While Key Tronic’s keyboard 
fared far better than its peers in our 
"Would you buy it for your 
business?" poll, winning one less 
than Northgate’s eight yeses, it didn’t 
.score nearly as well on our weighted 
ratings. When our panelists were 
asked to rate these keyboards, as well 
as the ones bundled with Compaq and 
IBM machines, the Northgate 
Omnikey Plus gamed the most 4s by 
far, with the highest overall score. 

The Northgate’s wealth of 
mutable features are impressive, but if 
we had it our way. we’d be able to 
chtxrse between keyboards that offer 
things like longer cables with plugs 
on both ends, mouse ports, and 
variable height adjustments, and 
LCD screens that display keyboard 
macros. In short, the choice of our 
editors is to be offered more choice. 


DECEMBERIZ. 1989 PC MAGAZINE BiTI 







As the holidays near 



Bitstream ... NCP 
^Fuiuiamnuils-Thicc typeface packages 
specifically designed to produce Newsletters, 
^ks & Manuals, and Flyers . . each $ 159. 

different typeface packages in 
points sizes from 2 to 144 each S99. 


□ 3 V 2 " format available from us. Specify 
when ordering. 

(s) package includes both SVa" and SVa" 
disks. 

o 3V2" format available from manufacturer 
by request. Call us for details. 

CP— copy-protected; NCP— not copy-protected. 

The kHir-dlglt number nwet to each product 
Is the product's tTEM NUMBER. Please refer 
to dtls number when ordering. Thank you. 

SOFTWARE 

We only carry the latest versions of products. 
Version numbers in our ads are current at press 
time. 



Chipsoft ... NCP 

H Turbo Tax 19S9 Pctsctm/ IO 4 O 7.0- Award 
winning tax preparation software with a 
wide variety of federal income tax brms & 
schedules, ^t and easy to use. 1989 ^orld 
Class PC Award Winner $45. 


Aldus ... NCP 

1332 □PageMaker3.0 call 

Alpha Software ... NCP 

4103 SAIphaWorks 1 ,0 109. 

5104 SALPHA/fourl.O 319. 

Application Techniques ... NCP 

1214 SPizazz Plus 1.3 69. 

Ashton-Tate ... NCP 

4460 OdBASEIV 1.0 call 

Autodesk ... NCP 

4519 □ Autosketch 2.0 95. 

Avery ... NCP 

6034 ®List& Mail Plus 2.0 39. 

6006 SLabelProl.0 49. 

Bible Research ... NCP 

1464 aJheV1or(iA.2(KJVorNIV) 159. 

Bitstream ... NCP 

5913 SNewsletters 159. 

5914 SRyers 159. 

5915 [HBooks and Manuals 159. 

EHeadlinesf'l / 06 ; each 99. 

Sindividual Fonts each 99. 



Epson ... lyear 

LX^IO Printir-A high speed 9 pin printer 
perfea for the home, or as a second printer 
for the office. Includes SmartPark paper 
handling features. 180 cps draft, 30 cps 


NLQ(12cpimodc) $199. 


Bloc Publishing ... NCP 

4796 DPersonal Lawyer 2.0 39. 

5414 DFastpak Mail 4.0 49. 

601 1 DCorporate Ladder 1 . 1 

(organizational chart maker) 49. 

1447 DFormTool 2.01 55. 

4801 DPopDrop Plus 1 .0 59. 

6012 DPrint Rite 1.3 59. 

4594 DForm Filler 2.0 89. 

^riand International ... NCP 

1496 BTurbo Basic 1.1 75. 

1498 BTurbo C 2.0 105. 

4330 BTurboC Prof. Pack 1.0 175. 

5335 BTurbo Pascal 5.5 105. 

4332 BTurbo Pasc^ Prof. Pack 1.0 175. 

4329 BTurbo Assembler & Debugger 1.0105. 

1521 BQuattrol.O 149, 

1514 SParadoxS.O call 

Bourbaki ... NCP 

4524 DIDIR-t-S.0 49, 

Bridgeway Publishing ... NCP 

4386 □FastTrax3.9 35. 


Brightbill-Roberts ... NCP 


5408 DHyperpad 1.0 $89. 

5843 DShow Partner F/X 3.5 229. 

Broderbund ... CP 

1434 DNew Print Shop 39. 

1433 SMemory Mate 3.01 fA/CPJ 45. 

6000 DGraphics Library Sampler 25. 

6002 DGra^ics Library School & Bus. Ed. 25. 
5998 DGraphics Library Party Edition .... 25. 
Caere ... NCP 

6004 B0mnipage386 2.0 599. 

Central Point ... NCP 

5039 BPC Tods Deluxe 5.5 77. 

5038 DCopyllPC^O 27. 

Chipsoft ... NCP 

1663 BTurboTax for 1989 Taxes 7.0 45. 

Bindividual States fava/l 1/90) each 34. 

Chronos Software ... NCP 

4387 BWho«What»When1.09 119, 

Computer Associates ... NCP 

4934 sSuperCalcS 1.0 319, 

Cornwell ... NCP 

5902 DPC Globe Plus 3.0 39. 

5900 DPC Globe USA 1 .0 39. 

Corel Systems ... NCP 

5506 DCorel Draw 1.1 329. 

Crosstalk Communications ... NCP 
2911 □Remote*2.0 109. 

2908 DCrosstalkXVIO.T 109. 

5611 OCrosstalkfor Windows 1.0 129. 

2909 □CrosstalkMK.41.1 139. 

DacEasy ... NCP 

1754 DDac Easy Light 1.0 42. 

1748 EDac Easy Accounting 4.0 89. 

3209 □Lucid3-D2.2 59. 

Data Storm ... NCP 

4798 EPROCOMM PLUS 1.1 52. 

Delrina Technology ... NCP 

4325 EPerFORM2.0 169. 

5738 EForm Filler 2.0 75. 

Delta Technology ... NCP 
5829 EDirect Access 4.1 52. 


Digital Composition Systems ... NCP 

5876 Edb Publisher Report Maker 2.0 . 185. 



Great American Software ... NCP 
□Ow WnieP}usA:coumm^SptimlO-Com‘ 
plete small business accounting that provides 
easy set-up and operation, bcludes three best- 
selling programs-Master (GL), Accounts 
Receivable, and Accounts Payable . . . $179. 




our wishes are clear: 


5th Generation ... NCP 

2762 DMace Utilities 5.0 fOOS uW/fesj . $59, 

5729 DMace Vaccine 1.0 59. 

4688 DMace Gold 1.0 89. 

5504 SBrooklyn Bridge 2.1 79. 

3950 SFastback Plus 2.09 109. 

FormWorx ... NCP 

5808 □FormWorx2.5 59. 

5810 DFormVltorx with Rll & File 2.5 ... . 85. 

Fox Software ... NCP 
2233 BFoxbase Plus 2.1 fs/ng/e used . . 199- 
Foundation Ware ... NCP 

5505 DCertusl.OCvacc/ne) 99, 

Funk Software ... NCP 

2228 □Sideways3.21 42. 

2229 EWorksheet Utilities 1.0 59. 

4479 DAIIwaysl.O 85. 

5157 SAIIways for Symphony 1 .0 85. 

General Information ... NCP 

4118 HHot Line Two 2.2 49. 

Generic Software ... NCP 

2264 HBasic Home Design 3.0 35. 

4344 HGenericCADDLevel21.1 89. 

4584 bCADD Starter Kit 1.1 fine/. Leve/ 2) 109. 

2265 BGeneric CADD Level 3 1.13. . . . 169. 
Great American Softvrare ... NCP 

4880 DOne Write PlusAccounbngSys. 2.0 .179. 

4879 DOne Write Plus Payrd 2.05 89. 

5159 DOne Write Plus Master Module 2.05 . 89. 

5825 DMoney Matters 1.0 55. 

Harvard Associates ... NCP 

2324 BPC Logo 3.0 59. 

Hayes ... NCP 

2293 SSmartcom II 3.0 89. 

2295 SSmartcom III 1 .0 149. 

Hilgraeve Software ... NCP 
2323 SHyperACCESS/5 1. 0 (DOS & OS/2; 115. 

Irtdividual Software ... NCP 
2415 STyping Instructor Erxjore 3.0 .... 19. 

2408 □PfofessorDOS4.0 27. 

Intuit ... NCP 

2426 BOuickenS.0 39. 

Javelin ... NCP 

2526 ElJavelin Plus 2.03 249. 



Hilgraeve Software ... NCP 
®HyfvACCESS/5 f 0-^asts data throu^ your 
mod^ lister dian any other program. Boemt, 
agile, civilized. An automatics breakthrou^ ... 
it learns your work! Contains versions for 

DOSandOS^2 $115. 


Lord Publishing ... NCP 

5191 sRonstadt's Financials 1 .02 ... . $145. 

Lotus ... NCP 

5417 □1-2-3 3.0 call 

5653 01 -2-3 2.2 call 

5134 BMagellanl.O 149. 

4131 SAgendal.O 275. 

2660 DFreelar^ce Plus 3.01 345. 

2667 □Symphony2.0 459. 

MECA ... NCP 

4529 SCheckwrite Plus 1.0 29. 

4603 GTax Cut for 1989 Taxes 49. 

2798 OManaging Your Money 6.0 119. 

Mlcrocom ... NCP 

2775 DCarbonCopy Plus5.1 i^reg.;. . . 115. 

4651 DRelay Gold 4.0 149. 

Micrologic ... NCP 

2968 DTornado 1.8 55. 

Microlytics ... NCP 

2734 □WordFinder4.0 39. 

2731 □GOfer2.0(newvers/on; 45. 



Lotus ... NCP 

nFneknce Plus i.Of-Quickly produces dia- 
grams, flow charts, illustrations, electronic 
presentations with special effects, and more. 
Ideal for importing data horn Lotus 1-2-3 
or Symphony $345. 


Microrlm ... NCP 

2835 tSR.BASE hr DOS (version 2.1). .. 489. 
5008 ®R:BASE Compiler 1.0 629. 

Microsoft ... NCP 

2860 GLearning DOS2.0 35. 

2899 □Windows286 2.1 69. 

2904 □Works2.0 99. 

2900 SWindows386 2.1 129. 

2890 SMultiplan 4.01 135. 

2901 □Word5.0 209. 

2903 Word 5.0 Network Add. Stations . . 135. 

2656 SiExcel2.1(req.80286/80386) ... call 

2857 Excel 2.1 Network Add. Stations . . 175. 

6033 BExcel for OS/2 1.0 339. 

2891 ® Project 4.0 329. 


1 - 800 / 243-8088 


MIUIQ PC Connection 670M 

6 Mill Street 

Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 


'wili'maker 



Nolo Press ... NCP 

□ WtilMaker i.i)and for ik fUcord L(>-With 
W illMaker you can write your own will and 
provide for your loved ones. For the Record 
organizes your household and legal records 
for quick reference each $35. 


LANGUAGES 

5188 GQuickPascal 1.0 69. 

2894 GQuiCkBASIC 4.5 69, 

2895 □QuickC2.0 69, 

5410 GQuickC 2.01 w/Assembler 139. 

2880 BMacro Assembler 5.1 99. 

2859 HFortran Compiler 5.0 289. 

2853 BC Compiler 5.1 299. 

Monogram ... NCP 

2778 BDollars and Sense 3.1 105. 

Mouse Systems ... NCP 

5739 SPower Panel 1.0 59. 

5995 ®Marq Plus 1.0 59. 

Multisoft ... NCP 

4924 GSuperPC-KwikS.S 49. 

4925 GPC-Kwik Power Pak 1 .3 79. 

Nantucket Softvirare ... NCP 

2970 aClipper (Summer '87; 429. 

New England Software ... NCP 

3004 ®Graph-in-the-Box 2.2 75. 

4337 □GB-Stat1.5 159. 



Software Publishing ... NCP 
0 Office In A flax-New bundle! Open the box 
and you're open br business. First Publisher 
First Choice, and Quicken work together to 
provide an easy business solution ... $159. 



ALL ITEMS SUBJSCr TO AWLABIUTY PRtCES SUBJECT TO CHANGE WITHOUT NOTICE 


May your bytes 



North Edge SoPtware ... NCP 
DTimeslifs III 3.4-Track every minuce^s efforts, 
then print the invoice and 1(^ the receivable 
all from the convenience of 1 imeslips El. 
Menu-driven and memory resident, this is 


a must for your service business $169. 


NoloProM ... NCP 

2982 DWillMakera.0 35. 

5122 DFor The Record 1 .0 35. 

North Edge Software ... NCP 

2985 DAccountir^g Link Plus 1.0 49. 

2987 DTimeslips III 3.4 169. 

NortorvLambert ... NCP 

4928 DCIose-Up Customer 3.0 135. 

4929 DCIose-Up Support 3.0 165. 

5420 BCIose-Up LAN used 529. 

On Itack Computer Sye. ... NCP 

5490 DDisk Manager 4.0 65. 

Owl International ... NCP 

3080 □Guide2.0 143, 

Paperback Software ... NCP 

3142 DVP-Planner Plus 2.0 145. 

3138 □VP-Expert2.1 145. 

Personice ... NCP 

3126 ®SeeMORE2.0 54. 

4328 ®LD 0 k& Link 1.1 59. 

4384 DUItravision 1.2 79. 



Peter Norton ... NCP 

^Norton Commandtr 3. J-New release! Be sure 

to see the exciting new features. A must for 

every PCuscr $89. 

^Norton Vtthm AJvmd EJtm 4. 5-Ends the 
“terror messages” $89. 


Peter Norton ... NCP 

3152 SNorton Commander 3.0 $89. 

3146 ® Advanced Utilities 4.5 89. 

3153 SNorton Editor 1.3 45. 

Quarterdeck ... NCP 

3221 DExpanded Memory Mgr. 386 5.0 . 59. 

3220 □DESOView2.26 79, 

4586 □DESQView386 129. 

Reference Softvrare ... NCP 

4396 aGrammatikIVI.0 52. 

Revolution Software ... NCP 
4480 SVGA Dimmer 2.01 ^screen saved . 19- 

3254 SCruise Control 3.02 39. 

RIghteoft ... NCP 

4155 ®Rightwriter3.1 54. 

Samna ... NCP 

5148 DAmil.OA 129. 

5799 SAmi Professional 1.0 319. 

Simon & Schuster ... NCP 

3314 DTypingTutorlVI.0 33. 

Softlogic Solutions ... NCP 

3546 nDisk Optimizer 4.05 45. 

3542 DSoftware Carousel 3.01 55. 



Samna ... NCP 

Projtssional #.0-Wmdows4)ascd word 
prtxzssor for high-powered offkx autonrat^ 
tasks. Includes mail merge, macros, thesaurus, 
professionally desiflied style sheets, and inte- 
grated drawing and chart^(2pabilities. . $319. 


Softvlew ... NCP 

3474 HMacInTax for Windows (1989 taxes) 65. 
Software Publishing ... NCP 

3495 SProfessional Plan 1 .02 59. 

3499 OPFSiFirst Publisher 2.1 79. 

4342 BPFS:First Graphics 1 ,0 89, 

3478 DPFSiFirst Choice 3.02 105. 

3496 EProfessionalWrite2.11 139. 

3493 SProfessional File 2.01 189. 

3402 SHarvard Graphics 2.12 299. 

4669 ®Harvard Graphics Access. Pk 1.0 299. 

4284 SHarvard Project Manager 3.0. . . 439. 

5992 BOffice in a Box (includes First Choice. 

Quicken. First Publisher) 159. 

Spinnaker ... NCP 

4441 DResume Kit 1.29 25. 

4446 □8-in-12.0 39. 

4444 SSplashl.0 59. 

Symantec ... NCP 

5383 BBudgel Express 1.0 105. 

3427 SO & A Write 1.01 139. 


beha^ 


I 


Rightsoft ... NCP 

^hgliiwriter 5. /-Makes your writing stronger 
and clearer by applying over 3000 grammar 
and style rules. Compatible with most DOS 


i word processing programs $54. 


3412 SGrandview 1.0 199. 

3425 no & A 3.0 229. 

3431 □Time)ine3.0 399. 

T/Meker ... NCP 

5540 BCIickArt Business Images 45. 

4185 BScrapbook+ 1.0 85. 

TOPS ... NCP 

3724 BNetPrint2.0(’sharepr/hters) .... 119. 

3726 BTOPS2.1 115. 

3725 TOPS Repeater fnetworfeextencted 129. 

3720 Flashcard 2. 1 (AppleTalk network card: 

1 year warranty) 159. 

4716 BinBox Person^ Connection 2.2 . . 59. 

4712 BinBox 100 User 1.0 349. 

TVaveling Softwere ... NCP 

4190 Battery Watch 2.0 35. 

3729 SLapLink Mac 2.0 (MaoPC fransfed 79. 

5179 BUpLinklll3.0 85. 

4891 BViewLink 1.0 95. 

3727 ®DeskLink2.21 99. 

Thje BASIC, Inc. ... NCP 

3561 BTrue BASIC 2.1 52. 

Vbrlcomp ... NCP 

3765 aSoftBytes2.0 35. 

Volkswriter ... NCP 

5046 B\ADlkswriter4fwAI)orrecfGrammad 109. 

WordPerfect Corp. ... NCP 
3799 BWordPerfect Library 2.0 75. 

3804 DWordPerfect 5.1 call 

3805 BWordPerfect Netvwrk 5.1 389. 

3806 Additonal Network Stations 5.1 ... . 89. 
WordSUrUSA ... NCP 

2825 GWordStar Prof. Release 5.5 ... . 229. 

5000 □ Upgrade to Release 5.5 89. 

Wordtech Systems ... NCP 

3810 GDBXLI.0 145. 

3811 □Quicksilver1.3 349. 

Xerox ... NCP 

4539 SProfessional Extensions 1. 0. ... 399. 

3812 DVentura Publisher 2.0 call 

XTREECo. ... NCP 

4512 EXTREE Pro 1.1 79. 

XYQUEST ... NCP 

4393 DXyWrite II! Plus 3.55 229. 



all through the year, 



Electronic Arts ... CP 
@De/uxe Paint U Bthancd-?osta size printing 
sculpted color fonts, image processing 
capabilities, free slideshow utility, and more. 
Designed for anyone interested in aeative 
expression on their PC $89. 


RECREATIONAL/EDUCATIONAL 


Accolade ... CP 

6031 □Hafdball2 26. 

6030 DTesl Drive 2: The Duel 29. 

6032 DBlue Angels 32. 


4433 aJackNicklaus; Greatest 18 Holes. 32. 

Broderbund ... CP 

1413 nWhetWWorld Carmen SancSego?. . 25. 

1414 DWher^SA Carmen Sandiego?. .. 25. 
1417 nWhere/Europe Carmen Sandiego? 29. 
5701 □Wheren'ime Carmen Sandiego? .. 32. 


5851 BSimCity 33. 

4948 B JetFighter ffiy \fe/ocrtyJ 35. 

6036 DFamily Sof^re Library (ind. Bank St 
Writer. Where/Europe Carmen Sandiego, 

and Type) 59. 

Electronic Arts ... CP 

5798 DFerrari Formula I 29. 

5806 aF-ie 35. 

5805 SStarlleet II 45. 

5803 DBattle of Britain 45. 

5804 SDeluxe Paint II (Enhanced) 89. 

Learning Company ... CP 

2671 BMath Rabbit (ages 4 to 7) 26. 

2672 BReaderRabM(ages4to7) 29. 

2674 BWriter Rabbit (ages 6 to 12) 29. 

2669 BRocky'sBoots(ages9toaduA) . . 32. 

Mlcroprose ... CP 

5730 DF-IS Strike Eagle II 39, 

4454 DF-IS Stealth Fighter 39. 

5823 DRed Storm Rising 39. 

Micfoson ... NCP 

2858 DFlight Simulator 4.0 A// A/ew 39. 

MIndacape ... CP 

4897 DGauntlet 29, 

4695 BBalar>ceof Power 1990 33. 

Parlor Software ... CP 

3159 DBridge Parlor 2.3 49. 

Sierra On-Line ... CP 
3401 [£iMotherGoose(ages4toadu/{) . . 19. 

3405 BThexder 24. 

4752 BGoldRush 25. 


3392 0 Leisure Suit Larry I $25. 

4455 ©Leisure Suit Larry II 33. 

6023 ©Leisure Suit Larry III 39. 

4345 0King's Quest IV (572k vers/on) 

with Free Hint Book 33. 

4399 ©Manhunter; New York 33. 

5695 ©Manhunter; San Francisco 33. 

4456 ©Police Quest II (w/freeH/nf Book). 33. 

3404 ©Space Quest II 33. 

5106 ©Space Quest III (w/freeH/nf Book) 36. 
6022 ©Colonel’s Bequest 36. 

Spectrum Holobyte ... NCP 

5993 ©Welltris (T&frs segue/) 22. 

3467 ©Tetris (add/cf/ng m»hd leaser) .... 22. 

4283 BFalcon/AT(F- 16 srmu/af/on) 32. 

5187 ©VETTE! 32. 

Spinnaker ... CP 

4437 DKids on Keys (ages 4 to 9) 19. 

4439 □KinderCompGold(ages3to8). . 25. 
4434 DFacemaker Gold (ages 3 to 8) . . . 25. 
4631 DKidwriter Gold (ages 6 to 70) ... . 32. 
5580 nSargonlV 32. 



Sierra-On-line ... CP 
^Manhunter: San Franeixo-h this exciting 
sequel to Manhunter: New )brk, you cake the 
role of an undercover manhuntei^ working 
for alien invaders against your own kind. A 
hist-paced, death-defying adsxnture. . . $33. 


Stone SAasoc. ... NCP 

Supports Hercules Mono, and CGA 

3436 BMemory Master(ages2to6) 22. 

3435 ©MyLetters,Numbers.Words(2to6)22. 
5231 ©Phonics Plus (ages 4-8) 22. 

3438 BlstMath(ages4to8) 22. 

3439 □2nd Math (ages 7 to 16) 27. 

Sublogic ... NCP 

3335 □Jet(regu/resCGAor£GA) 33. 

6026 DUFO 32. 

Ihje BASIC, Inc. ... NCP 
BKemeny/Kurtz Math Series; 

18 titles each 39. 


1 - 800 / 243-8088 

ju|UK- PC Connection 670M 

6 Mill street 
Marlow. NH 03456 

SALES 603/446-7721 FAX 603/446-7791 



Stone & Associates ... NCP 
B fsi Alii/i-Aniinated graphics teach addition, 
subtraction, & patterning. Ages 4-8 .. . $22. 
□iw/Alaifi-lnteractive wtorial and 7 games 
“teach" then “test'’ beginning addition 
through pre-calculus, j^s 7-16 $27. 


HARDWARE 

Manutacturer's standard limited 
erarranty period for Items shown Is 
Mated after each company name. 
Some products In their line may 
have different warranty periods. 


AST Research ... 2 years 

1223 I/O Mini 2 C/S/P 89. 

1302 SixPakRus 64k C/S/P 129. 

1299 SixPakRus 384k C/S/P 189. 

4107 RAMpage Plus 286 512k 419. 

4105 RAMpage Plus MicroChannel 512k 469. 
Brother International ... 1 year 

5787 HL-8e Laser Printer 1899. 

5788 HL-8Ps PostScript Laser Printer ... call 

5786 Toner/Drum Kit 99. 

Central Point ... 1 year 
5042 Copy II PC Deluxe Option Board . .' 115. 




Sptetrum Holobyte ... NCP 
® Wiftns-Iust when you’ve conquered Tetris, 
Soviet master acator hjitov sends us Welltris! 
You’re in another dimensiwi as you attempt K> 
place pieces falling horn all 4 sides into a well. 
Wentris-another name for Addictive . . . $22. 



'DEFECTIVE SOFTWARE REPLACED IMMEDtATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR OISCREDON 


and may your precious 


Compucable ... 2 years 

1604 2-Po^ion swrtch box $25. 

1605 3-Position switch box 35. 

Cuesta ... 1 year 

1608 Datasaver 400 VVatt{jpovver backup; 429. 

Curtis ... lifetime 

1686 Disk Holder DB-1 8. 

1704 Printer Stand PS- 1 18. 

1713 Filtered SafeStripSPF-3 24. 

1694 Emerald SP-2 36. 

1707 Ruby SPF-2 (6 out/ete; 

EMI/RFI filtered: 6 ft cord) 55. 

1708 Ruby-Plus SPF-2 Plus 

(w/FAX & modem protection) 65. 

DacEasy ... 1 year 
ACCELERATORS 

3211 Breakthru 286-8 (8 MHz) 225. 

3210 Breakthru 286-12^72 MHz; 349. 

DIconix ... 1 year 

5655 150 Plus Printer fPara/te/; 359. 

Epson ... 1 year 

Wb are an authorized Epeon Service Center. 
1906 FX-850 (80 coL 264 cps. Spin) ... call 



Brother International ... lyear 
HL-S< Lasd Fnmr-0({ers high-speed, high- 
resolution printing for text and graphics at a 
very affordiable price. Includes 1Mb of mem- 
ory and an easy-to-use control panel. 2/89 
PC Magazine Editor's Choice S1899. 


1904 FX-1050f736co/., 264cps, 9p/n;. . call 

5183 iQ’510{80co/.. 180cps. 24 pin). . 349. 
1930 LQ-850 (80 coL 264 cps. 24 pin) . . call 
4117 LQ-950 (110 col., 220cps. 24 pin). . call 
1917 LQ-1050('736co/..264cps.24p»n; call 
4116 LQ-2550 (136 col., 333 cps. 24 pin) call 

5184 lX-610 (80 col.. 180 cps. 9 pin)... 199. 

1052 Printer-to-IBM cable (6 feet) 15. 

5th Generation ... 1 year 

3952 Lxigical Connection 512k 529. 

4921 Logical Connection 1 Meg 659. 

Hayes ... 2 years 

2304 Smartmodem 1200 289. 

2305 Smartrncxlem1200B('vv/Smartcorn//;289. 

2306 Smartmodem 1200B ^hardware only) 259. 

2307 Smartmodem 2400 429. 

2308 Smartmcxjem2400Bfw^r7iartcom/j;429. 

2309 Smartmodem 2400B (harcftvare only) 399. 
Hercules ... 2 years 

2318 Graphics Card Plus 189. 

5120 VGA Card 189. 



Intel ... 5 years 

Z 4 OO hfs Moims-Rcliablc connections, 100% 
Hayes compatibility, and a great price. 

2j0B((cae.rml\ S179. 

2400BOaiSi((mterrujl) $159. 

Malm I fmimu/ mrochmuJj . . . $249. 


Intel ... 5 years 

4696 2400B Internal Modem 159. 

5847 2400B Intern^ Modem w/Crosstalk 

Remote 2 (Thru Dec. 31) 219. 

2352 2400B Internal Modem 2 (for PS/2) 249. 

5119 2400 Baud External Modem 179. 

5842 2400 Baud Ext. Modem w/Crosstalk 

Remote 2 (Thnj Dec. 31) 239. 

2346 Inboard 386/PC w/1 Meg 579. 

4646 Inboard 386/PC Piggyback 4 Meg 1249. 
2339 Inboard 386/AT (req. inst. kit) ... . 859. 
2338 Inboard 386/AT Installation Kit 139. 

4266 Above Board Plus 612k 419. 

4267 Above Board Plus I/O 512k 449. 

5336 Above Board Plus 8 2 Meg 699. 

5342 Above Board Plus 8 I/O 2 Meg . . . 739. 

4272 Above Board 2 Plus 512k 469. 

4339 Above Board Plus Piggyback 

w/2 Meg (upgrades to 6 Meg; cal! 

4275 Connection Coprocessor 769. 

4857 Visual Edge 449. 



Quarterdeck ... NCP 

nDESQVkw $86 1.0-Mows your 386 based 
computer to multi-task your avoritc DOS 
applications and better manage the memory 
installed in your system $129. 


MATH COPROCESSORS 
2374 8087-2 (for 8 MHz 8088 CPU’s;. . $129. 

2368 80287 (for 6 MHz 80286 CPU's)... 135. 

2370 80287-8 (tor 8 MHz 80286 CPU'S) . 199. 

2369 80287-10 (for PS/2 Models 50 & 6 O; 229. 
4750 80387SX (for 80386SX CPU’S). . . . 309. 

2371 80387 (for 16 MHz 80386 CPU's) . . 349. 

2372 80387-20 (for 20 MHz 80386 CPU's)399. 
4121 80387-25 (for 25 MHz 80386 CPU's)499. 

Kensington MIcrewars ... 1 year 


2581 Masterpiece 94. 

2582 Masterpiece Plus 109. 

4974 PowerTree50 54. 

5697 Expert Mouse (Trackba// for PS/2; . 115. 

Keytronic ... 3 years 

2537 101 Keyboard 99. 

4518 101 Plus Keyboard 99. 

Kraft ... 5 years 

5801 New Game ^iapter (2 game ports;. 27. 

5800 3 button Thunder Jo^ick 29. 

5813 ThunderStick w/new game adapter 55. 
4292 3 button Joystick w/game adapter . 45. 

5802 Trackball 69. 



Kraft ... 5 years 


ThuruierStuk wth New Gwic Ala{ner-M\ new 
bundle! Be ready to tiy out the latest game 
with the new Kraft ThunderStick and game 
card bundle. Both newly designed and 
packed with features $55. 


Logitech ... limited lifetime 

5464 Series 2 Mouse (C9 for PS/2 's; .... 65. 

5151 HiREZ Mouse (C9; 79. 

6029 Trackman (Trackball, serial) 85. 

6028 Trackman (Trackball, bus) 89. 

5152 Mouse w/Paint Show (C9; 99. 

4297 ScanMan Plus (hand scanner; ... 185. 

Megnevox ... 2 years 
5990 13”^Momor(CM9032)(1yr:wmty) 349. 

4760 13" Hi-Res Monitor (9CM053; ... 369. 

4761 13" VGA Monitor (9CM062; 389. 

4762 13" VGA Monitor (9CM082; 449. 

Micron Technology ... 2 years 

5818 Beyond 640 EMS Board 1 MB 

(&(p.to8MBw/daugh4ercard) 369. 

5821 Beyond EX Extended Memory Board 2 MB 

(€0(p.to4MBw/d^jgfearcafd) 599. 

6014 Beyond EMS Board for PS/2 Model 80 

(1 Meg) 339. 

6005 Ascend Mem. Board for Compaq 

(4 Meg; 729. 


files never disaj^ear. 


Microsoft ... lifetime 

2870 Mach 20(1 year warranty) $349. 

2897 Mouse wi^ Paintbrush 109. 

2898 MousewithWindows2862.1 .... 139. 

MIcroSpeed ... 1 year 


6007 PC-TRAC Trackball wers/onj. . 75. 

6008 PC-JRAC Jtackb^l (bus version). . . 85. 
6010 FastTRAP 30 Trackb^fsena/ verson; 99. 

6009 FastTRAP 30 Tiackbal (bus verson; 109. 
Mouse Systems ... lifetime 

5994 OmniMouse II w/PC Paint Plus .... 49. 
5845 White Mouse (bus orse/Wif; w/PC Paint 
Rus and Power Panel (thru Dec. 37; 69. 

5997 Trackball Csena/ verson; 75. 

5996 Trackball (bus verson; 85. 

4306 PC Mouse II w/PC Paint+ 89. 

NEC ... 2 years 

4799 Multisyro 2A (MSA Monrfor; 499 

5085 Multisync 3*0 Monitor 689. 

Orchid Technologies ... 4 years 
3069 Tiny Turbo 2B6 (accelerator board) 219. 
4765 Oesigner 800 VGA (360 X 480; . . . 159. 
4690 ProOesignerVGA(B00 x 600;. . . . 249. 



MicroSpced ... lyear 

FC'JKAC Trackba}}~Sma\[ and lightweight, 
self-adjusting resolution from 50 to 1000 dpi. 
PC-TRACsmal.. $75. PC-TRAChus.. $85. 
FastTRAP-Ttackba^ with a Trackwhcel 
provides third axis pointing capability. 
FasiTRAP senal . $99. FastTRAPhus . $109. 


PC Power & Coolli>g Sys. ... 1 yr 

REPLACEMENT POWER SUPPLIES 
3202 Turbo Cool 150 (25®- 40° coofer; 129. 
3205 TurboCool250(25°-30°cooter; 169. 
3200 Silerx»r150(84%no6ereducf/bn; 115. 

4514 Turbo Cool 375 299. 

Practical Peripherals ... 5 years 

3101 1200 Baud Internal Modem 69. 

31(X) 1200 Baud Exterrval Modem (mini) . 77. 
3097 Microbuffer Inline (para//e/pr/n/ 

bufter/32k) 135. 

3103 2400 Baud Internal Modem 139. 

3102 2400 Baud External Modem 179. 

5285 2400 Baud Ext MNP Modem (Lev 5; 209. 
4542 2400 Baud Irferrel Modem tor PS/2. . 229. 

PrliKeton Graphics ... 1 year 
3166 Uttrasync (800 x 600 max. res.;. . . 549. 
Safe P ower Systems ... 2 years 

4561 Safe 250W (standby pewer bkup) 249. 

4562 Safe 425W(sfar)d£^ power bkup; 369. 

4563 Safe 500W (standby power bkup; 495. 



Intel ... 5 years 

Inboarii 58S/PC-^nim advanced computing 
power to your PC/XT system. Includes 
16Mhz 80386 processor and 1Mb RAM. 
Flexible 32-bit memory expansion options 


arc also available $579. 

SOTA Technology ... 2 years 

5107 Floppy Drive Controller (S/p; 99. 

5109 SCHA VGA/16 (w/fb 256k; 219. 

5111 SOlA286i12 (12 MHz accelerator) 299. 
5402 SOTA 386i-16 (76 MHz acce/erator; 419. 

fergus ... lifetime 

4899 Nylon Laptop carrying case 55. 

4901 Premier leather carrying case .... 199. 

TheCompletePC ... 2 years 
4689 TbeCompieteHarKf Scanner 400 .. 159. 
5598 TbeCtompiele Half Pg, Scanner 400 189. 

4887 TheComptele FAX 9600 429. 

5140 TheComplete Page Scanner 549. 

5828 TheComplete Cormxjriicator 559. 

OC/? SOFTWARE 

5789 TheComplete OCR/HS 1.0 199. 

5807 TheComplete OCR/Page 1.0 319. 

Toshiba ... 1 year 

3684 T1000 Laptop (80C88. 6.4 /bs.;. . . 669. 


4856 T3100E Laptop (72 MHz, 20 Meg; 2749. 
4958 T1600 Laptop (72 MHz. 20 Meg; . 3249. 



Video 7 ... 7 years 


/0Z4<-New! Interlaced, Super VGA adapter 
Fastest 16-bit graphics of any DRAM-based 
VGA board. Supports both fixed & variable 
frequency analog monitors. 
lOMiw/ZjFK. $229. 10Z4iw/^1ZK. $289. 


THppUte ... 2 years 

6019 LS 600 Une Stabilizer $85. 

6018 LS 1200 Line Condrtiorier 159. 

6017 LS 1800 Une Conditioner 209. 

Video 7 ... 7 years 

3778 VEGA VGA 259. 

5883 10241 VGA (/ndudes 572k; 289. 


DRIVES 

IOMEGA ... 1 year 

2485 BernouHi II Single 20 Meg Internal 767. 

5116 BernouHi II Single 44 Meg Internal 995. 

2486 BerrKXilillDual20MegExternad 1659. 

5117 Benxxilti II Dual 44 Meg External 1969. 


4276 20 Meg Cartridge Tripak (SV-r*;. . . 169. 
5113 44 Meg Cartridge Tripak (5 V4 *;. . . 249. 
CONTROLLERS (requ/red; 

2499 PC2Card 169. 

2500 PC28 Card (bootable card tor 

PC/XT/AT) 229. 

2502 PC4 Card (tor PS/2 Mode/ 

5O/6(V70/8O) 299. 



Magnavos ... lyear 

GM9?i2-VGA analog color monitor compati- 
ble with aO 17 VGA modes. 720 x 400 text 
resolution 8t 640 x 480 graphics resolution. 
Arralog input aUosvs for a virtually unlirnited 


number of colors to be displayed $349. 


Mountain Computer ... 1 year 

2917 40 Meg Internal Tape Drive 379. 

2915 40 Meg External Tape Drive 479. 

2916 40 Meg External Tape Drive 

with Power Supply 569. 

5376 60 Meg Extern^ Tape Drive 

with Power Supply 1169. 

5616 150 Meg External Tape Drive 

with Power Supply 1495. 

5499 80 Meg Interrval Tape Drive 519. 

5503 80 Meg External Tape Drive 629. 

5190 40 Meg Data Cartridges 

(pre-formafled; 35. 

Pacific Rim ... 1 year 

5010 1.2 Meg External (tor PS/2's; 215. 

5011 360k External 5V4' Drive 179. 

Plus Dev e lopment ... 2 years 

3105 Hardcard 20 Meg (49 ms; 549. 

3106 Hardcard 40 Meg (28 ms) 699. 

5165 Impulse 80 meg Hard Drive (72 ms; 879. 

5163 Impulse Controler(reduteoO 229. 


Wfe widi you good cheer. 


SM g « t. ... lyMT DISKS 

FREE FK^TV* Hard Drive Installation 


Tape with purchase ol 20, 30or40Meg 
Seagate drive lor the IBM FC (not for 
AF). Beta or VHS. 

2285 20 Meg Internal Hard Drive ST22S 
(wAxntroter and cables, 65 ms) . $289. 

2286 30 Meg Internal Hard Drive ST238 
(w/controller end cables, 65ms) . . 299. 

4554 40 Meg Int. HD Sr251-1 (28 ms) . . 359. 

2287 40 Meg Int. HD lor PC 57251 -1 
(w/controUer and cables, 28 ms) . . 429. 

4624 80 Meg Int. HD 574096(28 ms) .. 619. 


TEAC ... 1 yMT 

4950 PC,XT360kDrive(5'/4") 79. 

4951 720k Drive (specify XT or AT, S’/v’ ) . 79. 

4670 1.44 Meg Drive for XT (3'A'J 99. 

4326 1.44 Meg Drive lor AT (includes Saslec/i 

scXtware utilities, 3’h' copy prot.) . 119. 
Ibehiba ... 1 year 

3650 AT 360k Drive (5 V4') 85. 

3649 AT1.2MegDrivef5'/<T 99. 

4755 AT 1.44 Meg Drive (3'A", 

indudes Bastech software utilities) 119. 



Microsoft ... NCP 

SBxcd for OStl I.O-Sprcadshcct which allows 
you to take full advantage of the power and 
flexibility of OS/2. Sophisbeated analytical 
tools, easy4(HJse Presentation Manager 
interface, and much more $339. 


MISCELLANEOUS 


Avery 

4864 DiskUbols3’fe'fOly. 250) 13. 

6035 Disk Ubels5y4' (00(250) 13. 

4865 Address Labels3'fe'x '^16* 

(Qty. 3750) 15. 


4807 Laser Ubelsrx25te"(Oly 3000). 24. 
4811 Laser Transparencies 8V2' X 11” 


All disks have a lifelime warranty. 

5 Va’ DS/DO Disks (360k) 

3291 Sorry (10 disks per boy) $12. 

2789 Maxell MD2-D (10 disks per box). . . 13. 
4192 Verbatim Datalife (10 disks per box). 13. 

5</4' DS/HIgh Density Disks 
(1.2 Meg) 

3770 Verbatim Datalife (10 disks per box). 19. 

3292 Sony (10 disks per box) 19. 

2790 MaxeliMD2-HD(10disksperbax) . 19. 




■^sasKss, 



Practical^riphcrals ... 5 years 
24 OOSA MNP-has brought affordability to 
the world of hardware-based MNP level 5 
error-free data transmission. Also supports 
100% Hayes compatible 2400 bps standard 
communications $209. 



Inveling Software ... NCP 
®LavLatk /ff~Connea two computers via 
parallel or serial ports. Manage files, access 
DOS, or view contents of A^D files. Can 
alsobackupyourlaptop's harddisk. . . $85. 



(Qty. 50) 

22. 


CofflpuServs 


1676 

CkxnpuServe Information Service . . 

24. 


Cables ... Ufatlnw 


1019 

Smartmodem-to-AT cable (70 feet) 

. 15. 

5511 

Right Angle Printer cable (6 teet) . . 

. 15. 

1050 

Parallel Printer cable (15 feel) 

. 19. 


Dow Jones ... NCP 


5494 

□News/Retrieval Member. Pack.. . 

. 24. 


DS/DD DiskattM (720k) 

3297 Sorif (10 disks per txK) 14. 

3772 V9fbatim(?0d*sfcs per box; 15. 

2792 Maxell rfO disks per box; 15. 

31/1* DS/Hlgh-Density Diskettes 

^7.44 Meg) 

3298 Sony (10 disks per t)Ox) 29. 

3773 Vorbalim ftOdeks per box; 29. 

2793 Max^\ (10 disks per tx3x) 29. 


MEMORY 

3246 256kDRAMsf720narK)secorK7;. . . call 
4366 1 Meg x 9 SIMMs (1<X) nanosecond) call 
5510 1 Megx9SIMMsfBOr»anosecorK0 call 
5746 1 Meg Chips (80 narroseconc/; .... call 

OUR POLICY 

e We accept VISA and MASTERCARD only. 

• No surcharge added for creett card orders. 

s >bur card is not charged unti we ship. 

s H we must ship a partial order, we never charge 
freight on the shipment(5) that completB the order (in 
the US.). 

s No sales tax. 

• Al US. shipments insured; no addfeonal charge. 

• APO/FPOordersshippedlstClassMal. 

s International orders US. $250 minimum. 

• Upon receipt and approwel, persor^ and company 
checks now deer the same day for rnmedtele shipment 
of your order 

• COO max. $1000. Cash, cashier's check, or money 
order. 

s 120 day imilBd warranty on al products.* 

s lb order cal us Monday throu^ Friday 9:(X) to 9KX), 
or Saturday 9:00 to 5:30. Ibu can cal our business 
offices at 603/44&3383 Monday through Friday 9<X) 
to5:X. 



largus ... lifetime 

hmifflia^Cmym^(^-hxa\Myainew 
standard of quality for business related luggage. 
This dual putpose case oxnbines a luxurious, 
feature rich, leather briehase togedier with a 
funedonai laptop carrying case $199. 


SHIPPING 


Note: />coounts on net terms pay actual shipping. 


Continent a l US; 

• For monitors, printers, Bemoui Boxes, computers, 
hard drives, and power backups, pay acbjai charges 
Cst for UPS 2n(K)ay & Next-Day-Aic 

• For dl other items, add $3 per order to 00 ^ UPS 
Shipping. For such items, we automaticaly use UPS 
2nd-Day-Air at rto extra charge I you are rTX)re than 2 
days from us by UPS grourto. 


• For monitors, primers. Bemoui Boxes, computers, 
hard drives, and power backups, actual UPS Blue 
charge wl be added. For al other lams, add $3 per 
order 

i la ai ri and outMda Con ti nents US; 

• C:al603/44&3383 for information. 
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PC Construction. 


Using the old beam. 

(Or, how we learned to log on.) 

I t takes a lot of lumber to run a computer mail order 
business here in the high rise hamlet of Marlow, NH 
(pop. 560). In fact, we recently started construction 
of a new sales and distribution center. Inspired by our 
well-built mascots, we've cleared ten acres, put in a new 
road, dug a pond, and are getting as much done as 
possible before winter. (At which time any tools you 
drop outside are lost until spring). 

Fast stud service! 

Admittedly, we've kept the local carpenters pretty busy 
since 1982, when we had them put some shelves in a 
closet to create our first warehouse. 

They’ve already restored the stately 
Christmas Ttee inn (c. 1833) to serve 
as our headquarters and conference 
center, rebuilt the dam out front, 
and even created a stateof-the-art 
TV production studio. 

And what, you may ask, do all 
those sticks, stones, bricks, bracks, 
tongues and grooves rest upon? 


An awful lot of concrete to tell the truth. But it sure helps 
to have a solid base of customers. So next time you’re 
remodeling your micro, call us for the peripherals and 
programs. Vfe'll make sure you don’t grt hammered on 
price. And we’ll provide the toll-free technical support 
you need to make sure that everything’s screwed on 
right and no wires are crossed. Plus, to keep you on the 
straight and narrow, we have a gift to help you follow all 
the rules. Read on! 

Take our measure. F<or free! 

Business, like football, is often a game of inches. And 
the best way to make short work of your long shots is 
with your very own PC Connection Folding Ruler. 

Because it’s the perfect tool for 
determining the long and the 
short of just about anything. Vbu’ll 
receive one free with any order of 
$500 or more between now and 
December 31. 

Just call 1-800/243-8088 or 
1-603/446-7721 , M-F 9:00 to 9:00; 
Saturday to 5:30. If you’re planning 
to visit, please call ^ead. 



Ifeal Kver get Ike abort cad €f tke idek irilh the 
PC CoMMCIfaM Poking Rakr. (Nkr aot weBdUe Id 


For IBM Personal Computers exclusively. 



xrCOf'VWlKr PC CONNECnOH MC . nea PC COWCCnON AND T>« fVCCOON CHAfVtCrenca AM HEOSTBtB) TfMOEUAflKS OF PC CXMNECTOI. . MMOW. NH 



INPUT DEVICES 
ODDBALL KEYBOARDS 


ODDBALL 

KEYBOARDS 



“H a man does not keep 

pace with his companions, perhaps it is because 
he hears a different drummer.” 

Or maybe he is just using the wrong keyboard. 

by Alfred Poor 


original PC or XT keyboards were thrilled 
to have the function keys back home where 
they belong; others liked the idea but had 
alr^y grown accustomed to their top po- 
sition. Some, like Howard, were annoyed 
by the reappearance of this layout. He said 
simply, “Northgate is living in the past." 

Panel opinion ran roughly 2 to I in fa- 
vor of modifications such as the Asterisk 
key in the bottom row, the additional com- 
plete cursor control pad, the Reset button 
on the back of the case to perform a warm 
boot, and the double-clutch PrtScr func- 
tion. Even those who spoke against these 
and other innovations did so half-hearted- 
ly; many indicated that they didn’t think 
they would actually use the new keys, if 
only because they were set in their ways. 

Beyond the particular changes, this 
product drew strong feelings from several 
reviewers with its fundamental quality and 
functionality. “I was impressed by its in- 
novative use of color | Esc and Ctrl keys are 
red. Shift keys green, and Alt keys blue) 
and its sturdy construction,” said Betts. 
"Northgate’s supplier provides wbat 
seems to be the best-built keyboard," said 
Howard. And Kane said, “The Omnikey 
Plus is the best of the four keyboards I 
looked at. It’s the product IBM would 
have built if it had extended the original 
AT keyboard, my keyboard of choice.” 
O’Brien agreed: “Northgate has mastered 
the layout that IBM lacked to complete the 
package.” 

With ail of these raves, you might be 
tempted to call Northgate up and buy one 
today. But before you do something rash, 
bear in mind that reviewer Losee wouldn’t 
take one if you gave it to her. She pointed 
out that it was incompatible with our PC 
MagNet cursor speedup utility; she prefers 
the function keys to be horizontal across 
the top of the board, and she likes to put her 
keyboard in her lap while she types. 

The Orruiikey Plus is certainly a high- 
quality, iruiovative product, and its mid- 
range price of $1 19 seems reasonable. If 
you basically like the feel of “true blue” 
keyboards but are disappointed with their 
layout evolution and want more options, 
it’s a product to consider. As Matzkin put 
it, ’’Ihe key layout is the result of consid- 
erable thought and reflects a desire to give 
users the best possible tool.” ■ 


Kellyn Belts is an associate editor of PC 
Magazine. Bruce Brown is a frequent con- 
tributor to PC Magazine and a computer 
consultant currently based in Simsbury. 
Connecticut. 


There are millions of us who sit down each 
day to pound away on a standard-issue 
101-key keyboard. And for the majority, 
that’s all we need. But for some of you 
reading this article, a standard 101-key 
keyboard is as out of place as high heels at 
a surfing party or cutoff shorts on Wall 
Street. 

You need not suffer in silence. Speak 
up! What’s your problem: no desk space 
for your mouse, an accounting program 
that won’t add two numbers when you 
want, or maybe you need to accept credit 
cards? Hey, no problem! 

There are literally dozens of different 
keyboards available for almost as many 
different specialized needs, environments, 
and applications. Some take only modest 
liberties with standard key arrangements, 
while others go so far as to approach the 


borders of bizarreness. 

One example is the famous Dvorak lay- 
out. The standard QWERTY configuration 
(named for the first six alphabetic keys at 
the upper-left comer) was originally de- 
vised to slow down typists. Early typewrit- 
ers had a tendency to jam, especially when 
the operator reached high speeds. Modem 
technology has eliminated the jamming, 
and the Dvorak keyboard was designed for 
more-efficient key placement. But Dvorak 
is old hat, now. You can get keyboards 
with this arrangement from a variety of 
sources, and there are even public-domain i 
and shareware programs that will remap i 
your keyboard to give you a Dvorak lay- | 
out. What ate some of die more exotic pos- « 
sibilities? | 

Realizing that there is vast room for im- | 
provement in this arena, we decided to a 
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Nothing travels easier than a 
FOCUS application. PC/FOCUS is 
the PC implementation of the 
world's leading Fourth Generation 
Language, plus a complete and 
powerful database management 
system. 

In addition to MS-DOS, OS/2 
and all major LANs, FOCUS also 
runs on IBM mainframes, DEC 
VAX, Wang VS and most UNIX 
systems. 

Capable of relational joins and 
universal data access to every 
major database running on any of 
those platforms, FOCUS is the 
perfect development tool for com- 
pany-critical cross platform appli- 
cations and for downsizing or 
upsizing applications. What's 
more. It's really easy to use. 

For more information on appli- 
cations that travel well, call or write 
Information Builders, Inc. 


Information Builders, Inc. 


1250 Broadway, New York. NY lOOOl |2I2| 736-4433, Ext. 3700. 

CIRCLE 244 ON READER SERVICE CARD 




Why settle for a single player, 



Pfinler 
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when you can have the whole orchestra? 

IBM Interleaf Publisher. The desktop publishing ensemble that does it all. 


Until now, most desktop publishing software 
played only one tune. Some performed page layouts. 
Others executed graphics. Then there were the word 
processing virtuosos. And the charting soloists. 

But now there’s IBM Interleaf IMblisher. It per- 
forms all these functions, and makes them work 
together in concert. So all you need is one desktop 
publishing instrument to do the work of many. What's 
, _ more, the critics agree Interleaf 

does it all better and faster than 
the packages that only play solo. 
Which makes you more productive, 
whether you work alone or with 
others, on anything from simple 
memos to fully orchestrated publi- 
cations. Especially when you add the power and speed 
of any 386 -based IBM PS/2* and the great-looking 



results you get with an IBM LaserPrinter. 

Pop-up menus that let anyone play like a 
pro. Practice, practice, practice? Not with IBM 
Interleaf. Its pop-up menus lead you through any task. 
So you’re free to improvise. Create. Even show off a 
little. And if you want to change your tune, that’s easy, 
too. Start with a spreadsheet, and transform it into a 
pie chart, then to a bar chart, then to a line graph — 
instantly. 

If all this sounds like an overture you can’t 
refuse, contact your IBM marketing representative or 
IBM Authorized Dealer and ask 
about IBM Interleaf torlay. 'l'o find 
the dealer nearest vou. call 
1 800 IBM-7257, ext. 146. 

And get ready for 
the applause. 
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INPUT DEVICES 


ODDBALL KEYBOARDS 


Key Tronic KBS1 53 

Instead o( a numeric keypad, the $249 Key 
Tronic KB51 53 has a 3.5-inch-square touch pad 
that can function in four different modes. 



round up some of the more unusual charac- 
ters in the keyboard market. We did not 
subject them to our more typical rigorous 
testing, but we did try some out. We were 
able to verify that they did work as adver- 
tised, as far as we could determine with a 
quick look. 

Key Tronic is one of the largest and 
most famous makers of replacement key- 
boards, and it quite fittingly has one of the 
largest catalogs, which includes some 
rather unusual models. 

The Key Tronic KBS 153 does not have 
a numeric keypad at the right-hand edge. 
Instead, the $249 keyboard has a 3 .5-inch- 
square opening revealing a black plastic 
surface. This is a touch-pad that can func- 
tion in any of four different modes. It can 
act like a cursor pad; move the stylus that 
comes with it (or your fmger) across the 
surface from left to right, and the keyboard 
signals a series of Right Arrow key press- 
es. In Function Key Mode, you can pro- 
gram different regions to execute different 
coirunands for different applications. You 
can define ftom 4 to 36 locations at a time, 
depending on whether you use a 2 by 2 or 6 
by 6 matrix. The keyboard comes with 
sample functions and templates for IX)S. 
Lotus 1-2-3. WordStar, and WordPerfect. 
Mouse Mode and Graphics Mode are simi- 
lar. The Mouse Mode moves the cursor in 
response to the relative movement of the 
stylus, while the Graphics Mode is like a 
drawing tablet where the cursor follows 
the absolute position of the stylus on the 
pad. 


The pad is not quite as easy to control as a 
mouse in some applications, but it can 
work with everything from Microsoft Win- 
dows to Ventura Publisher. I discovered 
that I actually had more control than with a 
mouse for paint programs, but I suspect 
that this is most likely a matter of taste. I 
found the Function Key Mode less useful; 
while 36 commands may sound like a lot, 
the prepackaged ones are not always the 
ones you need. The 1-2-3 template was 
quite useful, however, and because you 
can easily program your own templates, 
you may find custom templates the most 
useful feature of all. 


The Key Tronic VA 101 is of a totally 
different snipe — magnetic stripe, that is. 
Designed to work with the magnetically 
encoded strips that grace most modem 
credit cards and contain (among other de- 
tails) your account number, the VA 101 
has an outgrowth in the upper-right-hand 
comer that has a slot down the middle. 
Take a credit card and swipe it through the 
slot, and presto! your computer will read 
the data ftom the card just as if you had 
typed it in. 

The VA 101 can also take a bar-code 
reader, which will automatically decode 
most popular bar-code formats, including 
3 of 9, interleaved 2 of 5, Codabar, Code 
11, and the ubiquitous UPC (Universal 
Product Code). The bar-code data is sent to 
your computer just as if you had typed it in 
by hand. The unit accepts a variety of 
wands and laser scanners, giving you even 
more options. 

The VA 101 can be configured with ei- 
ther the bar-code ($700) or the magnetic 
stripe reader ($600) or both ($9(X)). All 
modes offer built-in intelligence that com- 
putes the internal check digits on the coded 
information and will not pass the results 
along unless the information checks out. 
The keyboard has a microprocessor han- 
dling this task, and you will find the pro- 
cessing delay is barely noticeable. Both 
Key Tronic keyboards, like the one we re- 
viewed in det^, are available from Key 
Tronic Corp., P.O. Box 14687, Spokane, 
WA 99214-0787; (509) 928-8000. 

Jameco Electronics is one of a number 
of companies offering new keyboards that 


This keyboard is actually pretty handy. 


KeyTronicVAIOI 

The $700 Key Tronic VA 101 includesa 
magnetic stripe reader that ' reads'' credit cards. 
The keyboard is aiso sold with a bar-code reader 
($700), or you can get both ($900). 
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25 Cartridges in One !™ — 

172 fonts and 20 symbol 
sets in one cartridge. 

Not that long ago printing 
with more than one font 
seemed like it took 40 days 
and 40 nights. You had to wait 
to download soft fonts. Or you 
had to switch any number of 
cartridges in and out looking 
for the right font. 

Then along came Pacific 
Data Products. Now you have 
fast and easy, yet economical 
access to more high-quality 
fonts and symbols than ever 
before. And there's also in- 
creased symbol set support 
including international symbols, 
currency and diacritical marks. 

25 Cartridges in One! is ideal 
for almost any type of applica- 
tion — like word processing, 
presentation graphics, and 
spreadsheet publishing. With 
19 printer drivers included, 
there’s Increased support for 
most of the popular software 
packages. 



Now that it's loaded with 172 fonts and 20 symbol sets, 

ahead— print up a storm. 


25 Cartridges in One! is fully 
compatible with the HP Laser- 
Jet Series II, IID, and the new 
HP LaserJet IIP. 

Pacific Data Products — 

Plug into Power 


Authorized Dealer 


Bizmart Stores 

800-688-MART 


PACIFIC 

DATA PRODUCTS 

6404 NaiKv Ridge Dr.. San Oicgo. CA 92121 
(619)5520680. Fv (619)5S20e89 


InTX 817-265-2579 


25 CarMges m Orufs a (radcmaiii ol PsaAc Data Products, Inc. M 
other cornpany and product names are trademarks ol the company or 
manulacturcr respedMiy. e 1989 Pacific Data Products, Inc. 
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OtX^S-L KEYBOARDS 


THE KEY TO ENABLING THE DISABLED 


by Joseph J. Antinoft 
Some of the most innovative, most un- 
usual keyboards and input devices in 
existence are special-purpose models 
for people with special needs — the 
handicapped. Nowhere is the PC’s tre- 
mendous power for gotxi more appar- 
ent than in the burgeoning field of assis- 
tive technologies. 

While most of us can remember the 
feeling of liberation when we first put a 
PC to work, we cannot imagine the de- 
gree to which a disabled person can ex- 
perience this phenomenon. For a blind 
person, a quadriplegic, or a victim of a 
debilitating disease, the PC can be a 
lifeline to independence, participation, 
and the satisfaction of accomplishment . 
Using electronic mail, for example, the 
disabled person can overcome the 
physical obstacles to meeting people 
and learning about activities and oppor- 
mnities. Along the way, the feeling of 
isolation that often compounds the trag- 
edy of disability lessens and sometimes 
just disappears. 

The types of assistive input devices 
available arc as various as the disabil- 
ities they are meant to circumvent. 
Companies like Furalletech Systems of 
North Liberty, Iowa; EKEG Electron- 
ics of Vancouver, British Columbia; 


Polytel Computer Products of Tulsa, 
Oklahoma; and Koala Technologies of 
Santa Clara, California manufacture 
customized keyboards for those who 
have difficulty with the size or tension 
of the standard models. Ranging from 
regular keyboard layouts with enlarged 
keys and Braille keyboards to program- 
mable membrane surfaces and single- 
switch entry systems that display a key- 
board on-screen, solutions are available 
for almost every situation. 

The EyeTyper, from Sentient Sys- 
tems Technology of Pittsburgh. Penn- 
.sylvania, offers an alternative for the 
severely disabled user. A camera em- 
bedded in the keyboard enters key- 
strokes by determining where the user 
has trained his or her gaze. The user 
briefly focuses on a tiny light on the de- 
sired keycap, and it is entered. 

Words Plus of Sunnyvale, Califor- 
nia. and Pointer Systems of Burlington, 
Vermont, offer custom systems that uti- 
lize a sensitive visor to understand input 
from a single brow or head movement; 
another Words Plus system can under- 
stand eyeblinks or eye movements us- 
ing infrared scanning technology. Sim- 
ilar to the system used by renowned 
physicist Stephen Hawking, these 
products allow the user to select or 


build words from stiftware vocabulary 
menus. Add-on speech synthesis units 
like the Personal Reader (Kurzweil 
Computer Products, Cambridge. Mas- 
sachusetts) and the Arkensione Reader 
(Arkenstone, Santa Clara, California) 
pronounce the user's compositions. 

Other technologies being pioneered 
by these firms are bound to benefit ev- 
eryone someday. Voice recognition, 
for example, is a capability we all 
dream of employing on our rcs. The 
state of the art in voice recognition is 
currently exemplified by The Voice 
Connection of Irvine, California; 
Words Plus; and Interstate Voice Prod- 
ucts of Orange, California. These com- 
panies’ products that are being used by 
handicapped people have a recognition 
accuracy of up to 98 percent and vocab- 
ularies of up to ISO user-selectable 
words. The technology will improve. 

For information about these prod- 
ucts, or for help in building a custom- 
ized solution, contact the IBM National 
Support Center for People with Disabil- 
ities at (800) 426-2 1 33 . or Apple Com- 
puter’s Office of Special Education and 
Rehabilitation at (408) 996- 1010, ■ 


Joseph J. Antinori is an editorial assis- 
tant at PC Magazine. 



Jameco JE2016 

A 1 01 -style keyboard, Jameco Electronics' 
$79,95 JE201 6 has a solar calculator built into it. 
The calculator consists of an LCD panel and the 
numeric keypad with an extra top row of keys, 
and If can be turned on and off. 


combine two common devices in a single 
housing. You may have given up on TSR 
calculators and other utilities b^ause of 
the unexpected problems they cause as a 
result of conflicts with programs and a 
shortage of memory for large applications. 
Still, there ate times when your checking 
account program won’t add the two num- 
bers you need to fill in a check amount, 
and a calculator sure would be handy. The 
$79.95 Jameco JE2016 is a 101-key key- 
board with a litUe LCD panel at its upper- 
right-hand comer and a solar cell between 
it and the numeric keypad. There is an ex- 
tra top tow of keys on the keypad as well. 
The LCD is for a solar calculator that you 
can turn on or off at any time, whether 
your computer is powered up or not. Hit a 
key, and the numeric keypad returns to its 
normal computer duties. You cannot 
“paste” the results of the calculator’s 
computations into your application, but 


PC MAGAZINE DECEMBER 12. 1989 







It’s now fast and easy to print 
Headline Fonts 


without waiting 


. or filling up 
your hard disk. 



Spending a lot of time, effort and 
money fooling around with downloadable 
soft fonts? Don’t give up. Just 
plug in Pacific Data Products’ 
Headlines in a Cartridge™. 


Immediately, you gain 
access to 18 high^juality 
Helv and Tms Rmn style 
fonts. And they come in the 
most widely used display sizes — 
14, 18, 24, 30, 36, and 48 points. In bold or 
italic styles. No other font cartridge can 
match these point sizes. 


When teamed with Pacific Data's 25 
Cartridges in One.'™ — which offers 172 
fonts — ^you can print your entire docu- 
ment without changing cartridges or 
downloading fonts. And both are ideal 
for shared printer environments. 

Authorized Dealer: 

aOFTVwnc 
800 - 633-8000 



PACIFIC 


ProAjcts, ►•e.Aloffiw company and pfoejct names are tradwnirturt the compwy or manulaclijrarfespectiyely.Cownght 1989 Pacific Products, he. 
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LOOK! Just a few new 


OmniKt'vt^ » 

tTMXWMOAt; 


NEw„ Northgate' 
OmniKey/PLUS 

The keyboard you asked us to design! 

Thousands of you asked us to make a keyboard 
designed the way you want, not what IBM and all their 
keyboard clones force on you. 


□□c 


F KEYS ON THE LEFT... 

12 easy to reach programmable 
F Keys where they bebng and 
where your fingers expect to find 
them instinaively. 


CONVENIENCE CLUSTER ... 

Large Backspace Key hard to 
miss: L shaped Enter Key Back' 
sta^ next to Shift Unshifted 
Asterisk Key— a wonderful addition! 


□nan 


Now . . . discover OmnlKey/PLUS! 

As are all our keyboards. Northgate’s engineers designed 
this gem from the ground up. It's not a PacRim economy 
iob anyone can buy. IT'S EXCLUSIVELY NORTHGATE. 

One look, one touch tells you this is the best in keyboard 
design, in quality, in all its many features. You can type 
faster, confident all the keys are where you want them. 


■ Alps Cllckfiactlle 
™ Key Switches 


Dip Switch 
compatible with 
nearly any IBM PC 
type system— PS/2. 
Zenith. Compaq. 
Dell. Tandy. AT&T 


■ OmniKey/PLUS 
* weighs 5.5 lbs.. 

made to stay put on 
your desk 

■ Cable plugs Into 
™ back of keyboard 

■ Low Profile Elegant 
™ Styling! 


Now! IVvo separate keypads. Cursor arrows in logical, 
comfortable array— gone is the ill-conceived "inverted T' 
And the backslash key is placed "lust right" See detail 
panels 

Will you prefer OmniKey/PLUS enough to discard your 
current keyboard? Take ten days to make up your mind. 
If not. return for full product cost refund. 

Quantities may be limited so call or send your order today. 


Introductory Limited Time Price 



For Dealer and Distributor Program Pricing. Phone Keyboard 
Dept, at 612-553-0734. 



features of OmniKey/PLUS. 


New 

OmniKey7l02 
Model Also 
Available... 
$99.00 

For those who prefer 
Northgate's 
OmniKey/102. an up- 
dated version now 
joins our line. Same 
trial offer, same 3-year 
warranty. 


■ Compatible with 
virtually every 
IBM type 
computer in 
the world! 


■ Ten-day trial 
return for 
unquestioned 
full refund. 


■ Three-year 
unconditional 
warranty, any 
cause, we will 
repair or replace. 




CURSOR/SCREEN KEVPAD ... 
With arrows in (amitiar diamond 
panern No need to hit Num 
Lock or hold down Shift Key 
And we nuked the inverted T 


NUMERIC KEYPAD ... 

With all the math operands in 
place around the numbers Large 
INS. DEL and ENTER Keys. Has 
lighted indicators above pad 


]□ 


Phone Toll Free 

800526-2446 

HOURS: Mon.-Fri 7am-8pm. Sat. 8am-4pm Central 


Canada: 800-338-8383 



Northgata Cofflputar Syatama, Inc. 
P.O.Ba>41OOO.MInr>e8poto.Mnn0soiaSS44 


C CopyngM NorVte*>* Convmtr Syatamt. ktc 1960 

Nonngn. Onv«K«y/lCe. OmnKay/PUiS. and tn« Norlhgala -N' looo art irMamarks of 
MorVi^ Comoutar Syatama. ine Al othar product and brand namaa ara trademarka and 
ragittarad iradamaru o( Mr raapadiva comparaaa 

Pncaa and apacmcaiioni ara auoiact lo cnanga without notca Normoate raaatvaa 
the ngm to auOadtuta componanti ol aquai or graalar quaKy or pariormanca All itama 
•uOiaet to avaiiab«y 


Yes. Ship my OmniKey order(s). 

I understand I may use it for 
10 days and If I wish, may return 
it for full product cost re^nd. 

I agree to pay for freight 
both ways. 

Northgate will accept COD 
and purchase orders from 
credit-worthy buyers for quan- 
tities totalling SSOO.OO or 
greater. 

FAX orders to 612-553-1695. 

SHIPPING: Allow 5 days for 
order processing before ship- 
ment. Thereafter, shipments 
can be; 

■ UPS Ground add $7.00 ea.: 
allow 2-3 weeks for delivery. 

■ Overnight Air add S25.00 ea 

■ Second Day Air add $12.00 ea. 


NORTHOATE COMPUTER SYSTEMS, INC. 

P.O. Box 4 1 000. Minneapolis, Minnesota 5544 1 

Name 

Company . - 

Ship to laddressi 

City State Zip 

Phone ■ ■ - 

Computer Brand & Type 


Oly. 

Item 

SWpPtOg 

Ibul 


OmniKeyTPUIS* 

SilOOO 




OmnlKey/102 

S 49 00 




CT 101 

S 94 00 




TOTAL Of OBDCR- $ 


*Veu nnjw fpMty wMdi able you t eqiwrt ler edd B i en el cabin add t}l OO ea 
CompatlblHty Motet: Please read before piadn« your order 

OmmKev’PLUS is made compatible through a cambmainn ol (bp 
switch settings and the proper connecor^ cable Wemustknowihe 
computer make and mode! you will be using with OmniKeyPLUS 
Otherwise we cannot guarantee compoubdiTy 

Brand Model (ATTfi 

Prepaid amount enclosed S 

Please charge to my; □ Visa □ MasterCard 

Card No Expires 

Signature of Cardholder 

iMv Utnatur* authorua, a charae to my account tor ihe above merchandlw prior 
to tiMppiia to inwal* procewmi ol my order i 



INPUT DEVICES 
ODDBALL KEYBOARDS 


Keycat 

The $99 Keycat from Amtac has a trackball 
mounted in its right side, but it still has room 
enough for separate numeric and cursor- 
control keys. 



it's handy to ngure some simple math 
when you are stuck in the middle of some- 
thing else. You can contact Jameco Elec- 
tronics at 1355 Shoreway Rd., Belmont. 
CA 94002; (415) 592-8097. 

Perhaps you have a different problem. 
Maybe you suffer from a shortage of desk- 
top real estate but use Microsoft Windows 
or some other mouse-loving application. 
You can get a separate trackball, which is 
like a mouse on its back, but it will still 
take up at least a little more space than just 
a keytraard. Or you can get a keyboard like 
the Keycat from Amtac. The $99 keyboard 
has a trackball mounted in its right side yet 
still has room for separate numeric and 


cursor-control keys. The Keycat is easy to 
connect, since the serial cable for the track- 
ball is one with the regular keyboard con- 
nector. The keyboard comes with software 
so that the trackball emulates a Microsoft 
Mouse. The Keycat also solves a basic 
problem faced by most detached track- 
balls; it is hard to “click and drag” with a 
trackball because it is hard to hold down a 
button and roll a ball with the same hand. 
The Keycat has three “mouse” keys 
where the left hand can hold them down 
while your right does the rolling. 

The Keycat worked great on a true-blue 
IBM PC-XT. 1 use several mouse-inten- 
sive programs and discovered that I prefer 


the trackball to a mouse. It is easier to keep 
your hands on one device, and it is not hard 
to adjust to the separation of buttons and 
pointing device. Amtac's address is 43-72 
10th Street, Long Island City, NY 11101; 
(718)392-1703. 

Or maybe you have more-specific 
needs. Does your PC live the schizophren- 
ic life of a standalone computer and a ter- 
minal to a larger host? Do you have a pad 
of Post-its stuck to your work area remind- 
ing you what combination of keys to press 
when you want an FI7 key? Fear not — ^you 
have not been forgotten. 

For example. Key Tronic offers a $229 
122-key monster called the KB3270/PC, 
which, as you might suspect, is a PC re- 
placement keyboard designed to work 
with 3270 terminal emulation packages. 

The $99 Keycat, from 
Amtac, has a trackball 
mounted In its right 
side yet has room 
for separate numeric and 
cursor-control keys. 


including AST, Attachmate, CXI, Forte, 
and Irma. On the other hand, if you prefer 
to deal ftom a full DEC, KEA Systems 
(2150 W. Broadway, #412, Vancouver, 
BC, Canada V6K 4L9; (800)663-8702) 
offers a replacement keyboard that looks 
just like a Digital Equipment Corp. VT200 
keyboard as used with VT240 ($435) or 
VT220 ($289) terminals. Having all the 
correctly labeled keys makes it easier to 
work when connected to a host computer 
via terminal emulation. There are also an 
increasing number of VAX applications 
being potted to PCs as standalone applica- 
tions, and this keyboard makes it possible 
for an operator to work at either a PC or a 
terminal without having to learn two dif- 
ferent layouts. 

The point of all this is quite simple: You 
need not suffer the 101 blues just because 
that keyboard came with your computer. 
Stand up, look around, and reach out. 
There are weird and wonderful keyboards, 
just waiting to help you. ■ 


KEA Systems 

KEA Systems' $289 replacement keytxiard 
looks just like the Digital Equipment Corp. VT200 
keyboard you use with VT220 terminals. The 
company also sells a model for use with VT240 
terminals for $435. 
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that hasn’t been protected by a ‘snapshot’ utility. This is thd«Ww^iv^ 
recovery utility.. ”- .. ;,- 


-■ ;./■ ■■■-T*eter Noi^n;:'-;;d;J>^'^:;;'^;v'^^ V 

The Hai^ W8k.iDqimpad^^^^ 


*’. ' ,'•»/» .'.^'.•V', .•x*‘ '. .■ 


“Thank you^ Peter.” , 


Peter Norton should knoW, After all, Paul Mace twnewterf hard disk unformattfng. ;; v > ;.. •, ' ,■ /. ' 

Thie enough, Peter has “borrowed” from Paul in thVnewer veraioits of his popul^,Nortoh tJtlIitiM, ‘C- .'•••;. •. ■-" , 
But the master is still the master, and notodj/ beats Mace Utilities when it comes to, ; 

. recovering lost or damaged harddisk data. ^ -^y -I 


enough for the newest be&nner, but so effeCtii 
for the toughest data recovery problems. Mace 
protection and “smart” recovery of dBase and word proce^r files. : 


Sure, we’re glad Peter Norton knows what the best" , ' - C 

hard disk utility program is, But he's not the oh/^ one;^ 
in fact, PC Magazine called Mace Dtilities" 
the “Best data recovery there is!’ , ’ V" ' 


But why listen to Peter Norton? Or for that matter? 

Find outfor yourself what the uUiMate data protection , 
and recovery program is. ' ' ' '' , ’ ; ■ 


, Pick up a copy of Mace Utilities from your. '■ i 

favorite software dealer, or call 1-80O-873-4384 ''-v.;!,.': f 

for more information, today. ' : : ' ' • .! 



. r ■ -■ ■: • V.- : s'.-, v -- - - 



- ^ ' ^ i . viT . ^ , ' x ; ' !-j 

; '.-.v; .x -':dRCLE^diiREAI>^SE|i:C^CA«0.:‘: ' V-/’; T-vV.^-; > V.’.' 


FIFTH mm 


10049 N. Reiger Road Baton Rouge, LA 70809: 
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K)u can easily add extra memory. 


a modem, AT^expansion board, plus 


additional 20MB or -fOMB remot'able 


hard drives whenever you see fit. 



L 



Epson Equity LT/2860. Intel 80C286 pracnenr. H/12MHz clock tpred. IMB of ttandard RAM. expandable to two megabytes with Epaon 'snap-flex’ board, 17 lbs. with snap-on battery unit, 
registered trademark of Seiko Epson Corporation. 286 is a trademark oflntel Corporation. Equity b a trademark of Epson America. Inc. 2780 Lomita Blvd..Torrance.CA 90505. (800) 922 'SOU. 
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NOW YOUR DECISION ON WHICH LAPTOP TO BUY 
DOESN’T HAVE TO BE FINAL. 


Epson’s new laptop computer doesn’t just go with you, it gn>ws with you. The new Equity” 
LT/286e starts with a 3.5" floppy drive, easy-to-read “paper-white” display, 286” processor and one 
megabyte of RAM, all standard. You decide between a 20 megabyte or 40 megabyte removable 
hard drive. Where you take it from there is entirely up to you. Add 
more memory, a modem, expansion card or change hard drives, 
whenever your business demands it. 

The new Equity LT/286e is part of a growing line of quality WHEN YOU'VE GOT AN EPSON 
laptop computers from Epson'The final word in value. YOUYE GOT A LOT OF COMPANY. 


(EPSON 




WHY EVERY COMPANY 
SHOULD HA/E A 
NEW EXEC. 






CIRCLE 507 ON READER SERVICE CARD 


In today's fast-paced, value-conscious world, a success- 
ful executive must be versatile, dependable, and respon- 
sive to client needs. Office Automation Systems' new 
LaserPro EXEC™ laser printer is all that and more! 

The LaserPro EXEC has Contacts! No need to learn 
new software. The LaserPro EXEC is compatible with the 
H-P LaserJet* Series 11, and familiar with the 
most popular software packages, such as Lotus 1-2-3?“ 
Aldus PageMaker? Ventura 
Publisher?" and 
WordPerfect? 


The LaserPro 
EXEC is Smart! 

Comes with 512K 
of memory, easily 
expandable to 
4.5M. Six standard 
fonts resident; you 
also can use H-P 
and compatible 
font cartridges. 

General, legal, and technical word processing, forms 
generation, spreadsheets, reports, and desktop publish- 
ing are no problem for the LaserPro EXEC. 

The LaserPro EXEC is Dependable! A rugged 
workaholic, the LaserPro EXEC operates at six pages per 
minute, with a monthly duty cycle of 3000 pages. Works 
well alone, or can coordinate with groups. 

The LaserPro EXEC Produces! Resolution is 300 dots 
per inch — both text and graphics are crisp, clean, and 
easy to read. Prints single sheets, envelopes, transparen- 
cies, and labels on its own. 

The LaserPro EXEC is Cost-Effective! With separate, 
easy-to-replace toner cartridges and drum kits, you can 
perform most of the standard maintenance yourself— 
NON EED FOR A SERVICE CALL! In addition, cartridges 
are available so the LaserPro EXEC can emulate the 

Diablo* 630, the Epson* FX-80-(-? 

and the IBM* 
ProPrinter?" 


Contact your reseller to arrange a 
LaserPro EXEC today. For the LaserPro dealer/distributor 
nearest you, call 619-452-9400. 
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U S. PAGE PRINTER SHIPMENTS 

Esbmatod Units ConsumM 


PRINTERS USED ON PCs. 1987 

Business Enwonment 


Office Automation Syficnu, Inc. 
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by 

Winn L. Rosch 


Lab Notes 


Is working at your PC hazardous to your 
health? At fust sight that question may 
seem silly: no rivers or bays have been 
spoiled by PC data spills; no communities 
have been rendered uninhabitable by toxic 
memory dumps; no species have been en- 
dangered by the random killing of files. In 
short, although the manufacture of PCs in- 
volves environmentally sensitive chemi- 
cals and technologies, if any product can 
be regarded as safe to be around and use, 
the personal computer would be it. 

Yet doubts persist. Clusters of miscar- 
riages have been associated with computer 
use; headaches and eye problems have 
been attributed to working at terminals; 
and even the dread word cancer has been 
whispered by researchers as a potential 
computer-related health problem. Since 
the PC itself is hardly eight years old, 
questions about the effects of long-term 
use are impossible to answer definitively. 
And studies to date can be cited that pro- 
vide reassurances of safety and point to po- 
tential problems with PCs and other elec- 
trical devices. 

The possible PC hazards stem not ftom 
toxic chemicals, but from a potential nem- 
esis more insidious and invisible; electro- 
magnetic radiation, or EMR. EMR pos- 
sesses the qualities of the perfect poison in 
an Agatha Christie novel: it is colorless, 
odorless, tasteless, and after it does its 
deadly work, it vanishes without a trace. 

Figure 1 shows the spectmm of electro- 
magnetic radiation — not all of which is 
bad. Sunlight is one form of EMR and is 
vital to life itself. Moreover, the infiared 
rays that warm your toast, the microwaves 
that cook your lunch, the radio and TV sig- 
nals you tune in every day, and the X rays 
that help diagnose ailments are all exam- 
ples of beneficial electromagnetic radia- 
tion. 

At a high enough exposure level, how- 
ever, all forms of EMR are dangerous. X 
rays are known to cause cancer, and last 
summer's media campaign for sunscreens 
alerted everyone to the dangers of ultravio- 
let radiation. Infrared radiation can bum or 


The Big Question: 

Is the PC Environment 
A Safe Place to Work? 


■ Measurements made 
in PC Labs help put some 
of the conflicting 
scientific evidence in 
perspective so you can 
make up your own mind 
about this complex issue. 


even sear flesh. Microwaves can cook liv- 
ing creatures from the inside out and have 
b^n implicated in causing cataracts. Even 
lower-frequency radio waves have the po- 
tential for roasting you and have recently 
been found to cause more subtle biologic^ 
changes — possibly even cancer. 

At some point, then, beneficial forms of 
electromagnetic radiation cross the line 
and become health hazards. When it 
comes to computer safety, the question is 
where PCs and video display terminals 
(VDTs) fit in the continuum fiom good to 
bad. Any equipment that generates EMR 
has the potential for causing health prob- 
lems. Does personal computer equipment 
pose such hazards? 

To help you answer this question for 
yourself, in preparing this PC Lab Notes, 
we not only surveyed much of the avail- 
able literature on the subject, but also en- 
listed PC Labs and a number of outside ex- 
perts. We conducted extensive tests, 
making actual measurements of suspect 
emanations from a number of monitors 
and computer systems. 

Anecdotal evidence is easy to find but 
impossible to assess. Anyone who gets a 


headache after a long day at the office can 
blame his or her PC, and no one can prove 
him or her wrong. And since the history of 
the PC's use in the office is so short, the 
fact that no suspiciously large number of 
its millions of users have mysteriously 
passed away on the job can't clear it of sus- 
picion. 

Moreover, all the potential hazards of 
PC use may still not be known or even sus- 
pected. Supposedly benign technologies 
and products often prove to have unexpect- 
ed and dire side effects long after they have 
become accepted in commerce and every- 
day life. It took more than four decades be- 
fore the dangers of asbestos in building 
materials became widely known, and ef- 
fective regulations on it were slow in com- 
ing. Civilizations have risen and ebbed, all 
the while being ravaged by deadly toxins 
of their own making, because they did not 
understand the mechanisms through which 
the problems were caused. The lead pipes 
that carried much of the Roman water sup- 
ply are a case in point. The possible health 
effects of extremely low fi^uency radia- 
tion — a part of the electromagnetic spec- 
tmm that is emitted by PCs — are today as 
unknown and mysterious to the public as 
were the toxic properties of lead plumbing 
two millermia ago. 

Fortunately, we can justifiably add the 
mote than 30 years of experience gained 
with computer VDTs to our knowledge 
base for PC health effects. PCs and VDTs 
share the same technologies. Both rely pri- 
marily on cathode-ray tubes in monitors 
for displaying information, for example. 
Since both technologies use signals of ap- 
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Lab Notes 


THE ELECTROMAGNETIC SPECTRUM 
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NONIONIZING RADIATION 


IONIZING RADIATION 


nm —nanometer 
pm — micrometer 
mm — millimeter 
cm — centimeter 
m — meter 
km — kilometer 


Figure 1 ; Electrontagnetic radiation (EMR). energy that moves through space at various frequencies, Is divided between high-frequertcy ionizing radiation 
and lower-frequency non-ionizing radiation. 


proximately the same frequencies, they 
generate many of the same EMR compo- 
nents. The essential difference is that rcs 
add a box containing high-frequency 
(strictly defined, signals in the range from 
3 to 30 MHz) data processing circuitry on 
your desktop; with VDTs, the principal 
high-frequency electronics are remotely 
located. 

Even adding our experience with VDTs 
is of limited value, however, for despite 
decades of research, no consensus on the 
safety of VDTs (and thus, personal com- 
puters) has emerged. The conflicting re- 
sults of studies have lined up two opposing 
parties, each of which is unlikely to be 
swayed by the arguments of the other. On 
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one side are the makers of electronic 
equipment and the organizations that em- 
ploy the people who use it. This group be- 
lieves the equipment is safe. On the other 
side, many of the people who actually 
work at VDTs and personal computers all 
day long have their doubts. It's the classic 
employer-employee struggle with a tech- 
nological twist. 

The employee viewpoint, however, is 
buttressed by a variety of studies that show 
biological effects of electromagnetic radia- 
tion and an association between VDT use 
and health problems. The most notable of 
these problems is the alleged increased risk 
of miscarriage. For example, a 1988 study 
by M, K. Goldhaber, M. R. Polen, and 


R. A. Haiti of 1,583 pregnant women in 
northern California showed that those who 
used VDTs for more than 20 hours per 
week had a significantly higher incidence 
of miscarriage. 

On the other hand, VDT makers and 
employers rally a whole range of other 
studies (many of which they have funded) 
that have failed to find any such risk. At a 
conference on VDT safety in Montreal in 
September 1989, a University of Toronto 
study of 800 pregnant mice subjected to 
electromagnetic fields of the kind given off 
by VDTs suggested that there’s no rela- 
tionship between spontaneous abortion 
and VDT electromagnetic fields. 

While that may be good news if you’re 
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Because now )Du can 
buvacomnletel6MHz 


^system 




with 32MB hara drive 
foronly 

TO 


That’s right. Our complete 16MHz ZEOS 386SX system 
is yours for $1395. Now there is no reason to buy 
a ’286. There is every reason to buy your own ZEOS 3wSX. 

Here’s why. . . 


I 


Price SiQport. 


to none. 


LEASE S.O 


raises in this system. Quite frankly, a great price is the 
result of many ZEOS advantages. 

Unlike most of the others ZEOS maintains its own chip 
level Research and Development staff plus our own board 
level manufacturing facilities. All right here in St. Paul. 
When it comes with the ZEOS* name it comes with 
World Qass Quality. It’s the best you can buy. 

You’re saving too because you are buying direct from 
ZEOS. And you can buy with confidence b^use ZEOS 
is a strong and r^idly ^wii^ public company (NASDAQ 
Symbol: ZEOS). Our professional Systems (Consultants 
and expert Technical Support staff serve tens of thousands 
of customers World Wide, twenty four hours a day. And 
these are happy customers. How do we know? 

Because 
nearly 50% of 
our system 
sales come 
from unsolicited 
repeat buyers. 

Now that’s incredible! But that won’t surprise you after you 
buy your first ZEOS system. You’ll be back too. 

ZEOS 24 HOUR A DAY SUPPORT. 

You’ve got to love it! Because ZEOS support is second 
. Anytime tou need help we’re rignt there with 
you. Your telephone is a Hotline directly to 
your own personal technician who knows 
your system inside and out. We’re here, just in 
case you need us. Toll Free, Around the Qock, 
Every day. No additional charge. 

And that’s only the start of your ZEOS 
° M Customer Satisfaction Package. 

0.82 Add to it our 30 Day Absolute Satisfaction 

0.83 Money Back Guarantee, One Full Year 
Limits Warranty and our Express Parts 
Replacement Policy. You’re gomg to be very 
satisfied. We don’t just say it. we Guarantee tt. 

ORDER YOUR OWN ZEOS 386SX TODAYl 

Ordering your ZEOS 386SX is easy. Sirmly pick up the 
phone and give us a call at 800-423-589L (Jr use the 
order form at right. Buying the ZEOS 386SX is perhaps 
the best purchase decision you’ll ever make! After all, 
your sabsfaction is absolutely Guaranteed. 

ORDER NOW TOLL FREE: 

800 - 423-5891 

DONT FORGET THE OPTIONS! 

As PC Magazine said ZEOS offers, “more options than 
even the most configuration hungry hound could possibly 
need!’ Because every ZEOS system is custom built you 
may choose from a huge selection of hard drives, video 
packages. OS/2 and many other options. Onsite service 
IS avauable too. Call 800-423-5891 for details. 


YOUR COMPLETE ZEOS 
386SX HARD DRIVE 
SYSTEM INCLUDES ALL 
OF THESE FEATURES 
FOR ONLY $1395! 

■ Intal ' 80386SX-16 CPU. 8/16 MHx 
Dual Spaed, Keyboard select- 
able. Reset/Turbo Buttons. 

Fost 32MB Seagate Hard Drive, 
1.2MB Teac' floppy drive. 

Ultra high speed Hard/Floppy 
controller, built in SRAM cache, 
1:1 interleave, 800 KB/second 
data transfer rotel 

■ 512K of high speed memory 
expandable to 16M&. 

ZEOS 14" flat screen High-Res 
amber monitor. Tilt/Swivel 
Base. Genuine Hercules' brand 
graphics controller! 

ZEOS/RS Enhanced keyboard 
with pleasant Toctile/Click feel. 

■ Two high speed serial ports plus 
parallel and game ports on 
ZEOS's own propriety I/O card. 

■ Six 16-bit and two 8-bit expan- 
sion slots driven by the best 
power supply money can buy. 

Speed demons appreciate our 
Shadow RAM/EMS capability, 
and full 387SX coprocessor 
support. 

Includes the rugged ZEOS 
5-boy case with key lock, and LED 
indicators. Top notch. 

Plus your ZEOS Absolute 
Sotisfoction 30 Day Money Back 
Guorontee, Full One Year 
Limited Warranty and Express 
Replocement Parts policy. 

Wrap it all up with 24 Hour 
a Day Toll Free Technical and 
Sales support on your very own 
Hotline. You've got a winner! 

ORDER NOW TOLL FREE: 

800 - 423-5891 

You may oIm Order by Mail using 
the attached Priority Order form, 
fox Orders Dial; 612.633-1325 
In Minnesota Call; 612-633-6591 
MasterCard, VISA, Z-Card and COa 


)S k a publidy traded company NASDAQ Symbol: ZEOS OZEOS Internationa]. Ltd.. 530 5th Avenue. N.W.. St Paul. 



ORDER FORM 


OrderNow! 

Call 800423-589L Or, if you wish to 
order by mail, you may select from either 
of two great ZEOS 386SX configurations. 

COMPUTE SYSTEM FOR 
ONLY $13951 

□ Yes, I want to purchase the 
ZEOS 386SX system for only $1395. 

I understand my 16MHz 386SX system 
will include the foUowinsfeatuFes as advertised 
here: 32MB hard driverTeac* L2 MB floppy 
disk drive, lA" flat screen mcKutor/titt and swivel 
base with Hercules* monochrcMne ^phics 
controller, 512K of memory expanc^e to 
16MB, dual high speed hard/floppy controller 
with 1:1 interleave. 2 serial, one parallel and 
one game pent, rugged ZEOS 5-b^ case. ZEOS 
R/S Keyboard. Plus your 30 day absolute 
satisfaction guarantee, one full year limited 
warranty and 24*hour a day Toll Free technical 
support I understand the cost of this system 
is omy $1395 plus freight. 

INCREDIBLE UPGRADE 
SPECIALI ONLY $1995. 
SAVE OVER $200. 

Same great system upgraded to include 
14" VGA Color wiA if bit VGA Gr^hics 
Card, 1MB memory and DOS 4.01. Only 
$1995 complete! 

□ Yes, I want this Incredible 
Upgrade Special. 

The Upgi^e Special allows me to order 
your three most popular upgrades as a package 
lor even greater savings. I understand I will 
receive the same gr^t ZEOS 16MHz 386SX 
system upgraded to include the ZEOS U” 
VGA Color Monitor, full l&bit VGA controller 
card, 1MB of memory pius DOS 4.0L Compete 
for (^y $1995! 


If you order by mail, up«i receipt your order 
will be assigned to your ovm Personal Systems 
Consultant. Your Systems Consultant will have 
a of your order at his/her desk. If you 
have any questi<ms or wish to speak with your 
Consultant call the ZEOS Sales Department. 
When you call, indicate you placed an order by 
mail. To locate your order, all we'll need is your 
name and ZIP code. 

ORDERING BY MAIL 
IS EASYl 

Mail in Order Payment Options. Credit 
Card, COD or Check: 

MasterCard, VISA and COD orders are pro- 
cessed immediately Orders paid by Capers 
Check or U.S. Pos^ Money Order will be 
processed immediately. Any other checks will 
reauire up to three weeks to clear before your 
order can be processed (if sending a check use 
an envelq>e or be sure all edges d this order 
form are taped shut). COD (mers must be 
accompanied by a $200 partial payment in the 
form M MasterCard, VISA or cnew. Your 
COD amount (less the $200 advance rayment) 
will require a Cashiers check upon 
delivery of your system. If you have any 
questiems, please call 800-423- 589L 


BILLING ADDRESS 


COMPANY NAME IF AmiCASU 


STRffT ADDRESS (NO F.O SOX PLEASE) 


APT./SUIUMNG/SUITE 


SHIP TO ADDRESS 


(V DIFFERENT FROM MUJNG ADDRESS) 


COMPANY NAME IF AFFUCASLE 


STREET ADDRESS (NO F.O 90K PLEASE) 


AFT./SmUMNO/SUrTE 


CITY 

STATE 

ZIP 


Product 

Quantity 

Unit Price 

Item Totals 

Otmplete 16MHz 386SX System 
as described at the left. 


»139S 


Complete 16MHz 386SX System 
with the Upgrade Special as 
described at left. 


S1995 



□ UPSground add $35.00 
Other Special Shipping Methods: 

□ UPS Blue (2na oay air) add $90.00 

□ UPS Red (next day air) add $110.00 

□ APO/FPO(via U.S. MaU) add $100.00 

□ Alaska & Hawaii use UPS Blue $90.00 


Shipping:. 


FOR COD ORDERS ONLY 

Less COD deposit of $200 por system $ . 
COO bolance due on delivery $ . 


METHOD OF PAYMENT 

□ MasterCard □ Cashiers Qieck 


□ Z-Card 


CARO HOLDER NAME (PLEASE PRINT): 


CARO NUMUR: 


EXPHUinON DATE: 


ISSUING BANK NAME ON CARD: 


ZEOS International. Ltd., 530 5th Avenue, N.W. St. Paul, Minnesota 55112 USA. Telei^tones: 
800423 5891, FAX 612-633 1325, International & Administrabon 612«334S91. 




Conpletethisaida’form 
to sealwur victory! 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS MAIL PERMIT NO. 1798 ST. PAUL, MN 
Postage Will Be Paid By Addressee 

ZEOS International 
Priority Order Department 
530 5tn Avenue, 1?.W. 

St Paul, Minnesota 55112 
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D«toch at parforotion and moI with tapa. 
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Back 


1. Follow Instructions on the other side 


YES, COMPLETE. $1395 


The ZEOS 386SX is the most advanced system you can 
buy. Delivering 16MHz of Rock Solid 32-bit processing 
power. Now you can take advantage of all the new 32-bit 
software. Plus run everything you already have faster 
than it’s ever run before. 

Nothing can touch it. The ZEOS 386SX gives you 
Guaranty Value you simply can’t get anywhere else. It 
is without a doubt tomorrows computer today. And ZEOS 
is America’s premier ’386 ^sterns manufacturer. After all, 
PC Magazine selected ZEOS ’3i^ systems “For Overall 
Excelle^e”zlooye all others. And they call the ZEOS 
386SX “a terrific choice”. Why? Four key reasons: 


MormancaQuali^ 



YOU WANT PERFORMANCE? 

THIS IS ITI 

ZEOS has invested literally thousands of 
hours creating the world’s finest 386SX. 
And as the benchmarks indicate, the ZEOS 
386SX is an 


awesome performer. 

This is no rdiashed ’286 
design. It’s a true ’386 from 
the OTund up. A Rock 
Solid Investment that nms 
circles around everything 
else out there. 


PC LABS BENCHMARK SERIES R> 


Imtruction 

Mix 


Rooting 

Point 

Gikulation 


ZEO$386$X/)6 


4.0B 


|PS/2Mod*l50Z 


QUALITY YOU CAN CNipN| Deskpro 386S 4.48 9.< 

COUNTON. 

ZEOS QUALITY. 

Your ZEOS 386SX is designed and manufactured right 
in our own laboratories. We nave used only the very best 
components available. Top quality throughout. Attention 
to every detail. 

Take our power supplies for instance. They cost nearly 
twice that of most others. But the failure rate is only 
two-tenths of one percent per year. That’s ten to fifteen 
times more reliable than the industry norm. 

And we use only genuine Hercules* brand monochrome 
graphics cards too. Nearly double the cost of cheaper “Her- 
cules compatible” cards that others choose to offer you. 

Even the floppy drive. Yours will be a genuine Teac! 
They cost around 30% more than most omer brands. 
They work a lot better too. 


AN INCREDIBLE PRICE FOR AN 
INCREDIBLE MACHINE. 

Incredible is the word! How can we build your ZEOS 
386SX for only $1395? After all, there are no compro- 


All prices and specificatioRs are subject to change without notice. Please call to confirm pridng and warranty details. ZE 
Mn 55112. All product and company names are trademarks or registered trademarks of their respective boidera. 





ZEOS IS THE LEADER 


10 Good Reasons 
ToMRom^ffi 


Reason#! ^ 

‘X>vcrall ExceUenceT ^ 

As PC Magazine said ' 
“Price is always a consid- 
eration. So are bench mark 
test results. But both factors 
can be deceiving, which is why 
we consider thm in the context 
of other aspects that will make the 
difference months and years down 
theroadr 




Value: ExceHentr 


f^rsonal Computing 
.isme 




L ftrs 

^ said, “ZEOS., 
best value we've 
come across... its 
performance is 
right up there 
with the slick- 
^ est, most expensive 
PCs you can buyr 


Reason #5 


These are the attributes which PC 
Magazine used in awarding ZEOS the 
coveted Editor's Choice, not once but 
three times thus far in 1^. And “Over- 
all Excellence'' are the v^ words PC 
Magazine used in describing ZEOS 
systems comparing them to all others. 

Reason #2 

Dazzling Performance. 

In their February 28th '386 review, 
PC Magazine awarded ZEOS Editors 
Chc^. “The ZEOS '386 blows away 
every other ocnxxiter. .. a smart choice" 
is what they saki. And in a recent review, 
Govemm^ Computer News szaA the 
ZEOS 33MHz '3M is “arguably the 
fastest MS-DOS and OS/2 micro in 
the world!' 

Dazzling Performance is built into 
every ZE(& system. It's a key compo- 
nent of ZEOS Overall Excellence. 

Reason #3 

Exceptioiial Quality. 

PC Resource Magazine put it this 
way, “ZEOS . . .provides quality com- 
parable with IBM or Compaq ^ does 
so for about 70% of the pricer ZEOS 
uses only the very best components. 
And every system is fully t^ted and 
bumed-in ri^t in our own labs. 

Reason #4 

\^e. 

InjbVMd says, “We firxl the 
ZEOS '386 an excellent value. Speed: 
Excdlent. Compatibility: Excell^. 


Warranties and Guarantees. 

ZEOS believes in its products. 
Thatk why we offer each and every cus- 
tomer our 30 Day Absolute Satisfocticn 
Money Back Guarantee, no questions 
asked. Plus, our One Full Year Limited 
Warranty aid Express Parts Replap- 
ment ftilicy. Optional On Site Service 
is available too. Call for details. 

Reason #6 

24 Hour Toll Free Technical 
and Sales Support. 

At ZEOS, the customer is #1. That's 
why we're open around the clock. Rrr 
yoKr convenience. If you buy a product 
from us we feel we slxruld be there to 
help, 24 Hours a day. Our Help Lines 
are Toll Free too. Beause you shouldn't 
have to pay for the call. 

Reason #7 

Experience. 

Almost unique in the mail order 
computer industry. ZEOS maintains its 
own chip level Reseaitdi and Develop- 
ment sti^. In addition to Systems 
Manufocturing, we also operate our own 
Board Level Manufacturing focility. 

ZEOS has been involved in Research 
and Development siiKe our incorpora- 
tion back in 1981. Our strong aid 
experienced Research, Mairufacturing 
aid Technical Staff translates into 
superior factory direct computer 
sydems for you. 


Reason #8 

A Sterling Reputation. 

In magazine after magazine and 
review suter review ZE(S systems are 
sighted for Overall Excellence, for Excel- 
lent Value, as the Right Choice aid so 
on. All of this is flattering but the most 
important thing is this: What do our 
customers thiiik? Frankly, they love us. 
The systems ard the sup[xjrt. That 
means more to us than anything. 

Reason #9 

Ea^toBuy. 

ZEOS systems are easy to buy. You 
can pick up the phone any time of the 
day or night and order ycxir new ZEOS 
computer. Aid we acc^ MasterCard, 
Visa, ard Corporate Purchase Orders 
from Fortune 1000 Companies, 
Colleges, Universities arid Govern- 
ments. Complete Leasing Programs are 
available as wdl. 

Aid now the Z»CARD! ftk your very 
own ZEOS Credit Card aid you can ap- 
ply today. With the Z*CARD you can 
charge your ZEOS purchases ^ pay in 
easy morthly instaUments. Itb just like a 
Bank Card. Why not apply for your 
Z-CARDnow! 

Reason #10 

You’re Going to be 
Very Satisfied. 

When it comes right down to it, 
you're goiwto be very satisfied with 
your new ZEOS system. Our goal is your 
comply satisfoctkm. Aid thatk our 
commitment to you. To quality. To per- 
formance. To reliability aid support. 
To Value. We dont just say it, toe 
Guarantee it! 

MasterCard. VISA. 

Z-CARDandC(H) 

Open 24 Hours a 
day, 365 Days 
a year. 

Order Now 
ToUFiee 

800 - 423-5891 





Announcing the Z*CARD! 

Now fw your own m)S'Revolvii^ Charge Account 


Send For Your ZEOS Credit Card 

Now you can send for your own ZEOS Credit Card. It 
works just like a MasterGud or Visa for ZEOS purcfaases. 

Fill out your Z'CARD Ptusonal Information Organizer 
and mail it today. We’ll give you a call as soon as your credit 
line is established! 

Mail the completed Personal Information Organizer to: 
ZEOS International 

Z'CARD Processing Center 

530 Sth Avenue, N.W., SL Paul, MN 55112 

(please check appropriate box): 

□ Joint Credit with another person. Complete all information. 

□ Individual Credit but rely on income or assets of another 
person as a basis for repaying the credit requested. Complete 
all infoimation 

□ Individual Credit Complete sections “a” and “b” only. 

Please complete all appropriate sections, providing at least two 
years’ residence and employment history. This will enable your 
information to be processed as quickly as possible. If you are 
self-employed, please be sure to complete section “d” below. 

Other C^l 

Bank Name Address 

a. Your Personal Information !'Sl.“3rwi. t 

Other Credit 

VmiNm ^ 




Street Apt. * City Suie Zip 

SAr4alSMwtt«N.wiliwr ( ) 


c. Joint Personal Information 

Jobil 

Home Phooe 

DeicefResUeace MeoAIyPiyft* □ Buy □ Rent □ Other 

Month Year 

First Initial Last 

petcf of 

Mo. Day Vr. 

From To 

Street Apt. e 

(irielf-employed. see rear panel.) 

City Slate Zip 

Mo. Yr. 

Mo. Yr. 

Gross S Nets 


Street 

City Suie Zip kusinets Phone 

Mo. Yr. 

Gross S Nets 

Dales of 

Street 

( ) 

fmm TS 

OdMT laeame 1 have received since (Date) 

City State Zip Business Phone 

Income from alimony, child support or separate maintenance payments need not be disclosed 
if you do not wish to nave it considered as a basis for repaying this obligation. 

d. Self-Employed Information 

Gross $ Nets 





b. Credit Information 

Bank AccooBt - □ Checking OSavings 




Yoor umaal incoiM Business' 

Rank Aecowil _ □ Checking OSavings 

Bank Name 

(gross) (net) 

You IBUSI provide at least one of the fotlowiag: 

1. BuslMssBaak 

BMkLoM 

( ) , , 

Telephone l^rsonal Banker’s Name 

Bank Name Address 

( ) 

BMkCatd 

Telephone 

3. FlaaiicW slaleneni on business attached. 

(EXC.AK,AHI) 

Bank Name Address 
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Introducingtiie everythii 
but-lhe^tchen 


Presenting a multiscanning color monitor so advanced it’s compatible with virtually all the video standards to date. 
And with video standards to come, tike SuperVGA and IBM* 8514/A. 

It's the CI 39 I PanaSmc™ color monitor. And whether your office PCs are running Hercules™, CGA, EGA or VGA, this 
14" Panasonic monitor will display each to its best advantage. 

Of course, the PanaSync monitor is comfortable in virtually any IBM or [with an optional cable] Apple Mac™ n 
environment And \w’ve giwn as much thought to wur comfort, as \wll. With an ergonomic design. Bsaturing fiont- mounted controls. 
Tilt/swivel stand. And text color switching fiom green to amber to paper white „ . . , ^ 

in TTL modes. The affordable PanaSync C1391 monitor. The tore on display. Computers mnters Copiers 

For more information, or the name of your authorized dealer, call ppeunters and Facsimiles 

toll-free 1-800-742-8086. PSIldSOIliC/i 

Office Automation|^^v^^ 

PanaPro™ Monochrome Desktop Publishing Monitors 



PanaSvTic 

Multiscanning Color 
.Monitor 



IBM is a tvfiistemi Inuienuirk of 
Iniermiioml Business Machines 
Corporation Mac 11 is a track' 
mark 0 / Apple Computer. Inc. 
Hercules is a trademark of 
Hercules Computer Tecbnolofp'. 
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Lab Notes 


a pregnant mouse, pregnant human work- 
ers may not be reassured. And that’s the 
ptoblem. As in any scientific discipline, 
the VDT studies ate subject to interpreta- 
tion. Moreover, the human VDT studies 
ate correlational rather than causa) — they 
can associate a problem with VDT use but 
cannot prove a true cause-and-effect rela- 
tionship. The EMR from the computer ter- 
minals could be causing miscarriages, or 
something else about the terminals or the 
way a particular study was conducted 
could have influenced its results. For ex- 
ample, the 1988 California study cited 
above includes an admission that its results 
may have been confounded by unmea- 
sured workplace factors such as poor ergo- 
nomics and job-related stress. 

Stress rather than radiation is, in fact, a 
prime contender for the cause of health ef- 
fects associated with VDT use. At the 
same Montreal conference noted above, 
Rosalind Bramwell of the University of 
Manchester presented a study of nearly 
4,000 female workers in Britain that indi- 
cated that increased stress among VDT us- 
ers leads to an increase in the number of 
menstrual problems. 

On the other hand, a growing number 
of studies have found cause-and-effect re- 
lationships between EMR and biological 
changes in tissues grown under laboratory 
conditions. Some of the effects occurred 
when the tissues were subjected to electro- 
magnetic fields of the same nature as those 
created by personal computers and VDTs. 

The contradictions between the various 
studies may well give you the feeling of 
having both feet finnly planted in midair. 
While PC Labs can't get into embriologi- 
cal and epidemiological research, we did 
carefully measure the various electromag- 
netic emissions from personal computer 
equipment, which should help you put the 
various possible EMR risks in perspective . 
We’ve correlated these measured values 
with the values that have been found haz- 
ardous in scientific studies. Although no 
claim can be made as to whether PCs ate 
dangerous or safe, based on the PC Lab’s 
findings, you’ll at least know what your 
worries may be and what you can do ^xrut 
them. 

EXAMINING X RAYS 

X-radiation is perhaps the most pubUcized 
danger coruiected with equipment based 


on cathode-ray tube (CRT) technology. 
CRTs include television picture tubes, os- 
cilloscopes, radar screens, and computer 
monitors. Many early color television sets 
did indeed emit prodigious ariKxmts of x- 
radiation, and the similarity between a col- 
or TV screen and a color computer monitor 
is all too obvious. 

'The mechanism by which X rays cause 
cancer is well understood. X rays are a 
form of ionizing radiation. That is to say. 


the photons that make up the X-ray signal 
contain sufficient energy to break up the 
chemical bonds in molecules — including 
those of the DNA in chromosomes. Once 
the DNA in a cell has been changed, the 
genetic code of the cell is altered. The cell 
may die immediately, or it may just subtly 
chwge its activity. When a mutant (al- 
tered) cell replicates, however, the 
changes in it are passed on to its progeny. 
If these changes affect the growth control 
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mechanism of the cell, it and its offspring 
may multiply rapidly and uncontrollably 
as cancer. 

The chances that any one cell will react 
to X rays in such a way to cause cancer are 
minuscule. However, given enough rays 
reacting with a sufficient number of cells, 
the cancer potential becomes real and wor- 
risome. 

The concern that ultimately caused the 
federal government to issue strict regula- 
tions on the x-radiation emitted by televi- 
sion sets (and computer terminals) had a 
very teal basis. Certain television sets in 
the early 1960s emitted X rays of such 
strength, you could make a radiograph of 
the bones in your hand using the television 
set as an X-ray source! 

How did ftey do it? One of the many 
ways that X rays can be produced is 
through a rapid deceleration of electrons. 
When the electrons slow down they must 
give up energy and (depending on their 
momentum) some of this energy is emitted 
as X rays. 

Early television sets used a vacuum- 
tube high-voltage recdfier to generate the 
current that drives the electron beam in the 
display tube and a similiar tube, the shunt 
regulator, to maintain a constant voltage 
on the screen. These tubes were them- 
selves essentially miniature X ray genera- 
tors: they functioned by passing a huge 
electron flux from the tube's cathode to its 
anode, where the electrons were rapidly 
decelerated. X rays were emitted in the 
process. 

Not all television sets even of that early 
vintage were so dangerous, however. In 
fact, the culprit proved to be defectively 
manufactured shunt-regulator tubes, 
which did not properly shield their anodes. 
The result was the emission of a concen- 
trated, pencil-like beam of X rays through 
the bottom of the television set. Unless you 
had the television resting on your sto- 
mach — unlikely in those days of hundred- 
pound monster TVs — you would have 
been safe from its effects. 

Moreover, vacuum-tube high-voltage 
rectifiers and shunt regulators have long 
been obsolete. They’ve been replaced by 
solid-state silicon diodes that emit no x- 
radiation. (Elections go through no rapid 
deceleration in silicon diodes.) Since no 
known PC monitor uses vacuum tube rec- 
tifiers, the x-radiation problem in PCs 


from that source is nonexistent. 

However, all CRT-based devices do 
have another potential source of X-ray 
emissions. Every CRT creates its image by 
shooting a ray of electrons at the phosphors 
that coat the inner face of the screen. When 
they strike the phosphors, these electrons 
decelerate rapidly. Most of the energy 
from the electron beam goes to excite the 
phosphors, which in turn emit the visible 
light of the image. Some of it, however, 
can generate X rays, and the higher the 
voltage inside the tube, the larger the X ray 
flux. Color tubes, which operate at poten- 


The CRT tube is 
crafted from several 
varieties of glass that 
block soft 
X-ray emissions. 


dais as high as 30 kilovolts, produce thou- 
sands of times more x-radiation than do 
monochrome tubes, which operate below 
20 kilovolts. (X-ray emissions increase by 
about a factor of ten for every one kilovolt 
increase.) 

ARE THESE X RAYS DANGEROUS? 

Probably not. X rays are classified into two 
types. Low-energy, or soft X rays, have 
wavelengths from 0.01 to 1 nanometer (a 
nanometer is a length of one billionth of a 
meter), and have little penetrating power. 
High-energy, or hard X rays, have wave- 
lengths shorter than 0. 1 nanometer, and 
can pass through atxl interact with the hu- 
man body. Medical X rays are hard, and 
because hard X rays can cause cell dam- 
age, the government has placed strict lim- 
its on exposure to them. 

The electrons in the beam of a CRT 
have little energy and can produce only 
soft X rays. This radiation is effectively 
absorbed by the glass of the CRT. Al- 
though a CRT looks relatively simple — 
hardly more than an oddly shaped glass 
bottle with some metal pins sticking out its 
narrow end — it’s actually a very complex 
creation. Indeed, the CR'T is believed to be 
the most complicated consumer product 
made before the advent of the micro- 
processor. Rather than one uniform kind of 


glass, the tube is crafted from several vari- 
eties, each tailored to a specific purpose. 
The wide face of the tube is thick — 
sometimes as much as one-half inch. It’s 
made from glasses rich in strontium and 
lead, which block the soft X-ray emissions 
and keep them within the tube. 

Regulations promulgated by the Food 
and Drug Administration set a maximum 
limit on X-ray emissions from television 
sets and terminals alike of .5 milliroent- 
gens per hour, measured at a distance of 5 
centimeters from the screen. That’s about 
2 inches, which would be very close 
watching indeed. Devices with greater 
emissions are not permitted to be sold in 
this country. Moreover, the measurement 
of x-radiation under this standard must be 
made under worst-case conditions. Not 
only must all controls on a television set or 
terminal being tested be advatKed to the 
position that maximizes x-radiation (set- 
tings at which the set is unlikely to be oper- 
ated), but also failure conditions that 
would result in the worst possible X ray 
emissions must be simulate. (For exam- 
ple, one must check the effect of the failure 
of a voltage regulator, which would in- 
crease the potential of the CRT electron 
beam. The simulation conditions often re- 
sult in the catastrophic failure of the equip- 
ment during the test.) 

Compliance testing by the FDA has 
found cases of excessive X-ray emissions 
from computer terminals. For example, a 
1981 study found that roughly one out of 
12 VDTs evaluated emitted x-radiation 
above the 0.5-milliroentgen-per-hour ceil- 
ing. The problems were confined to 8 units 
out of 91 and represented three difterent 
models. These out-of-compliance models 
were either recalled to be mixlified to com- 
ply with the emissions requirements or 
were not permitted to be sold on the U.S. 
market. 

To find out where PC equipment stands 
today, PC Labs measured the X-ray emis- 
sions of several popular computer moni- 
tors, including an IBM monochrome dis- 
play, the IBM Color Display (CGA), the 
IBM Enhanced Color Display (EGA), the 
IBM Model 8503 monochrome VGA dis- 
play, the IBM Model 85 1 3 color VGA dis- 
play, the Compaq VGA display, and three 
NEC Multisync models (11, 2A, and 3D). 
The X-ray emission measurements were 
made in PC Labs by a certified health 
physicist. During testing, the monitor 
screens were fully illuminated, with all 
controls advanced to their maximum posi- 
tions. The measurements were made at the 
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specified distance of 5 centimeters from 
the 'screen. Under these conditions, the 
measurements are believed to represent 
worst-case X-ray emissions in normal op- 
eration of the equipment. (We did not sim- 
ulate the abnormal conditions induced by 
component failures. However, this nor- 
mally is required for full FDA-eompliance 
testing.) 

The results of our tests revealed no 
measurable x-radiation from my of the 
displays. In that the threshold limit for de- 
tection of the equipment used (the same 
equipment specified by the FDA regula- 
tions) was .2 milliroentgens per hour. 
X-ray emissions from this equipment was 
at least two and a half times lower than the 
federal guidelines. 

These measurements suggest that any 
fears you have about x-radiation from your 
computer monitor are unfounded. 

UNDERSTANDING ULTRAVIOLET 

Ultraviolet radiation is part of sunlight — a 
growing part, thanks to the diminishing 
ozone layer in the stratosphere. Its name 
describes it — ultraviolet is the invisible 
component of sunlight beyond the violet 
end of the spectrum. It has shorter wave- 
lengths (180 to 400 nanometers) and high- 
er frequencies than visible light. Physical- 
ly, that means that ultraviolet photons are 
more energetic than those of visible light. 
In fact, the ultraviolet spectmm spans the 
transition range between ionizing and non- 
ionizing radiation. UV photons can be en- 
ergetic enough to cause chromosomal 
damage, and UV has been implicated in 
causing cancer. Ultraviolet radiation also 
triggers the skin's protective tanning reac- 
tion and can bum the skin, as every sun- 
bather knows. 

Unlike X rays, however, ultraviolet 
rays are not penetrating. The thick atmo- 
spheric blanket of ozone stops them quite 
well; a thick blanket of cotton — or even a 
thin shirt — does quite a good job. Conse- 
quently , the effects of ultraviolet on the hu- 
man body are limited to the places that sun- 
light can reach: the skin and the eyes. 
Today, it is generally agreed that exposure 
to ultraviolet radiation can cause skin can- 
cers, cataracts, conjunctivitis (irritation of 
the lining of the eye), keratitis (inflamma- 
tion of the cornea), pain, and light intoler- 
ance. 

Moreover, current evidence indicates 


that UV exposure is cumulative. That is, 
the longer you bathe in its rays over your 
lifetime and the stronger the rays, the 
greater the chances of unfavorable conse- 
quences. It is also believed that exposure 
early in life has a greater effect than later 
exposure. 

All computer monitors emit some UV 
along with the visible light of their images. 
However, the most energetic — and thus 
the most dangerous — UV wavelengths 
carmot escape the CRT. Ordinary glass 
strongly absorbs ultraviolet radiation with 
wavelengths shorter than about 350 nano- 
meters. The only part of the UV spectmm 
that may be present in CRT emissions is in 
the range of350 to 400 nanometers. (Some 
sources list the beginning of UV radiation 
at 380 nanometers.) 

To determine whether UV emissions of 
computer monitors might pose any poten- 
tial health hazard, the same computer dis- 
plays used to test x-radiation were mea- 
sured for UV output. These tests were 
conducted by Hoffman Engineering 
Corp., an independent contractor experi- 
enced in spectr^ measurements, under the 


supervision of PC Labs. All emissions 
from 350 to 780 nanometers (at intervals of 
5 nanometers) were measured, again with 
all monitor controls at their maximum set- 
ting and the screen fully lit. 

The results showed that some ultravio- 
let emissions were generated by all of the 
displays tested. The emission level de- 
clined with decreasing wavelength and 
was virtually absent in most cases at wave- 
lengths shorter than our 350-nanometer 
test limit. The worst emissions came from 
the IBM 8503 monochrome VGA display; 
the spectra of all color displays were so 
similar as to imply that they all used the 
same phosphors— perhaps even the same 
CRTs. In all cases, however, ultraviolet 
emissions were far lower than emissions in 
the visible light spectrum. Typically, UV 
emissions were no more than 5 percent of 
the level of the maximum emissions in the 
visible band. 

To put these measurements in perspec- 
tive, Figure 2 compares the results of se- 
lected screen displays with the measure- 
ments of a “deluxe cool white” 
fluorescent tube — the kind often used in 



SPECTRAL RADIANCE MEASUREMENTS 
OF TYPICAL COMPUTER DISPLAYS 



Rgure 2: All CRTs emit ultraviolet radiation. Of the popular displays, the original IBM green-screen 
monochrome display emits the least; the white-screen VGA monochrome display emits the most. 
Nearly all color displays have the same emisstorts spectra. However, in comparison with a deluxe 
cool white fluorescent bulb, UV emissions from morutors are small. 
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We Built InThe Speed 
The Others Left Out. 



Introducing 

The AST Premium* 386SX/16. 

when we designed the AST Premium 386SX/16, 
we had our sights set on building the best SSdSX™- 
based computer you could find. 

Why? Because with faster processing and the 
ability to run 32-bit software, at a cost that’s com- 
parable to 80286 computers, 80386SX" computers 
will quickly become the workhorses of the bus- 
iness computing world. 

And that’s what the AST Premium 386SX/16 
is, a workhorse of the highest standards. To begin 
with, we’ve built in a high-speed memory cache; 
making this SX computer one of the fastest you 
can buy. Then, we added VGA graphics and 
support for EMS 4.0. 

We also built in a future The Premium 
386SX/16 features ASTs Cupid-32" architeaure. 

So, when your needs grow, your computer can 
grow with you. From 25 or 33 MHz ^386" com- 
puting all the way to i486" processing power, with 
a single board swap. You don’t have to buy a new 
computer, or lose your investment in peripherals. 


COMPARE 

FOR YOURSELF 


Feature 

AST 

Premium 

386SXn6 

COMPAQ 

OESKPRO’ 

386s 

COMPAQ 
- OESKPRO* 
286e 

i6M* 
PSC' 
Model 55 

Processor 

lype 

Speed 

386SX 

16 MHz 

386SX 

16 MHz 

286 

12 MHz 

366SX 

16 MHz 

Auaiabte Slots 

S 

4 

4 

3 

EMS Support 

Software inckided 

AH 

32 

4,0 

No 

Landrnark 

Benchmarks* 

23.1 

ISA 

110 
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Ust Price** 

Orte-Ftoppy System 

$2,695 

$3,299 

$2,699 

$3895*** 
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port one nuukine to onotker TV kt^ter tke mim^. tke better 
**/.«r price ts MSftP 

prue witk 30 MB karddnvt. one-floppy syttem not avatlabU with this model 


So, if you’re considering an 80286- or 80386SX- 
based computer from a manufacturer like Compaq® 
or IBM®; make sure you compare it to the AST 
Premium 386SX/16, After all, if your needs require 
a workhorse, shouldn’t you buy a thoroughbred? 
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$64.90. Regular annual subscription price is 
$44.97 per year. Add $31 per year for post- 
age outside the U.S., U.l currency only. 
Please allow 30 to 60 days for delivery of first 
issue. Your disks will be shipped upon pay- 
ment. 


Lab Notes 


office lighting. Its UV emissions measured 
about 20 percent of its maximum visible- 
spectrum emissions. Based on typical 
monitor brightness levels and on office 
lighting levels mandated by OSHA, CRT 
emissions of ultraviolet radiation would be 
a fraction (in the range of one-quarter) of 
the level reflected from a white sheet of pa- 
per on a desktop when the monitor is toler- 
ated under the test conditions (brightness 
and contrast advanced fully, screen fully 
lit). In normal operation, ultraviolet emis- 
sions from a monitor would be substantial- 
ly less. 

From these measurements, the modest 
ultraviolet emissions of computer moni- 
tors would appear to be safe. If UV in the 
range 3S0 to 400 nanometers is hazardous, 
office fluorescent lighting likely represents 
many times the danger presented by the 
typical computer monitor. 

THE MICROWAVE MENACE 

Microwave energy — which cooks food in 
microwave ovens and blasts radar beams 
over the horizon — has well-documented 
effects on living cells. A potato or a poodle 
in the microwave oven will both cook, and 
the mechanism is well understood. The 
microwave signal excites water and fat 
molecules, transferring its energy to them 
as thermal energy (heat). Food is cooked 
by microwaves because the heat induced 
in the food accumulates faster than it radi- 
ates away, raising the temperature. Cell 
proteins break down as temperature in- 
creases. Cells die. The food is cooked. 

Microwaves penetrate moderate dis- 
tances through living tissue. Consequent- 
ly, organs inside a body can be heated (po- 
tentially killed) by microwave beams. The 
thermal energy of microwaves is also 
known to cause cataracts. 

Wavelengths longer than microwaves 
(those typical of VHF television, FM, and 
standard broadcast radio signals, for ex- 
ample) can also produce thermal effects by 
transferring energy to materials. These 
longer wavelengths, however, are less re- 
active with biological tissue; they tend to 
penetrate without being absorbed. 

Aside from thermal effects, microwave 
and other radiation in the radio spectrum 
(that is, higher in frequency than about 30 
kHz) is not thought to pose health hazards. 
While some studies have implicated mi- 
crowaves in causing cataracts, most of 
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these have been at intensities that cause 
thermal effects. (Cataracts caused by.non- 
thermal microwaves have been reported, 
although the preponderance of studies 
have found the contrary.) 

Microwave and other radio-frequency 
heating requires very strong signals. Mi- 
crowave ovens operate at levels of hun- 
dreds of watts. For this reason, PC Labs 
did not measure emissions in the micro- 
wave or radio frequency spectrum. All 
computer equipment must already be certi- 
fied to abide by subpart B (formerly sub- 
part J) of part IS of the Federal Communi- 
cations Commission rules and regulations. 
These regulations set interference stan- 
dards that are orders of magnitude below 
the radiation levels necessary to achieve 
thermal effects. The health standards deal 
in vote per meter, whereas the FCC inter- 
ference standards limit emissions to micro- 
volts per meter. 

Moreover, PCs do not directly create 
microwave energy. Although microwaves 
are theoretically created as harmonics of 
the signals generated inside the computer, 
the level of such harmonically created mi- 
crowave signals is essentially unmeasur- 
able. 

It is possible that there are nonthermal 
microwave effects that may be active at 
lower signal levels. If these effects are 
real , they are believed to be a result of low- 
frequency modulation of the microwaves. 
Such modulation effects would be similar 
to the effects of direct radiation at such 
lower frequencies, as discussed below. 

DANGEROUS ELVES 

At the very bottom of the electromagnetic 
spectmm is extremely low frequency radi- 
ation. Technically, ELF (as I’ll abbreviate 
extremely low frequency hereafter) com- 
prises the frequency range ftom 30 hertz to 
300 Hz. In common usage, however, the 
term is extended to include any frequency 
below 30,(XX)Hz, and so includes the 20 to 
20,000-Hz frequency range of your stereo 
system. As are all frequencies below 450 
kHz (450,000 Hz), ELF is ignored in the 
FCC certification process. ELF has long 
been thought iimocuous, but a number of 
recent newspaper and magazine articles 
have raised doubts about its safety. 

Strictly speaking, the ELF of concern is 
not radiation but captive electric and mag- 
netic fields that are generated by strong 
electric currents in power systems, appli- 
ances, and other electrical equipment (in- 
cluding computers and their peripherals). 
The two types of fields — electrical and 
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Lab Notes 


magnetic — are related and arise from the 
same phenomena, but they have individual 
distinguishing characteristics. Electric 
fields generate a potential (a voltage), are 
measured in millivolts or volts per meter, 
and are relatively easy to shield against by 
using conductive materials. (The wire 
braiding shields the center conductor from 
electric fields in coaxial cable, for exam- 
ple.) Magnetic fields generate a current 
(amperage). These fields are measured in 
milliamps per meter or sometimes in relat- 
ed units of gauss, and are difficult to shield 
against. 

A number of recent studies have corre- 
lated the strong ELF fields associated with 
power lines and electrical distribution sys- 
tems with increa.sed cancer risk. Electric 
blankets and water bed heaters have also 
been implicated. The photo on the left in 
Figure 3 shows pulsed ELF waveforms 
generated by computer equipment — the 
same kind that has demonstrated biologi- 
cal effects in the laboratory. These effects 
include changes in cell membrane perme- 
ability, altered prenatal development, and 
the promotion of the growth of cancerous 
cells. 

ELF research to date has been of two 
types: laboratory studies made on cell cul- 
tures and animal tissues: and epidemio- 
logical studies — that is, research that at- 
tempts to find a common link between the 
backgrounds of sick people. 


The epidemiological studies of power 
distribution systems have mostly correlat- 
ed illnesses with the exposure to ELF 
fields. The results of these studies to date 
have been mixed. The most recent, how- 
ever, have been aimed at answering the 
criticisms made of earlier studies that had 
found a positive correlation between child- 
hood cancers and conditions in which large 
ELF fields are present. (The fields them- 
selves were not measured.) In the United 
States and Sweden, correlations between 
cancer and strong ELF fields associated 
with electrical distribution systems have 
been found, although contradictory studies 
have also been published. 

In the laboratory, the potential biologi- 
cal effects of ELF at levels below those 
that would cause tissue to be heated have 
been extensively investigated for about the 
last decade. The results of that research are 
beginning to show that far from being in- 
nocuous and noninteractive with biologi- 
cal tissue, ELF elecuical and magnetic 
fields can be subtly active — with both ben- 
eficial and harmful effects. 

On the positive side, ELF fields are 
used in treating bone fractures; the fields 
apparently promote bone growth and has- 
ten healing. On the downside, ELF fields 
also appear to promote the growth of can- 
cerous cells. ELF fields have had demon- 
suated effects on the calcium channel per- 
meability of cell membranes. This can 
affect a variety of cell functions, including 
the transmi.ssion of electrical signals in 
nerve tissue. Again, ELF fields have been 
shown to affect protein synthesis and alter 


circadian rhythms. Research has also 
shown that developing nervous systems 
may be particularly susceptible to ELF 
fields, and that these effects may be latent, 
showing up only in specific situations or at 
later times. 

Not all of these dire reports have stood 
up to scrutiny, however. Attempts to repli- 
cate the results of some of the studies have 
failed. And, of course, since these lab 
studies were carried out in vitro, there is no 
guarantee that the effects on human beings 
would be identical. Nonetheless, a consen- 
sus is emerging that ELF fields can be bio- 
logically active at levels lower than were 
once thought possible. 

One of the things discovered about ELF 
fields is that they do not behave like ioniz- 
ing radiation. The fields are not energetic 
enough at the molecular level to change or 
desUoy the chemical bonds in cells; thus, 
they don’t damage chromosomes. Instead, 
the ELF fields seem to mimic the electrical 
changes that normally occur in living cells 
in the body. By changing the calcium per- 
meability of cells, for example, they can 
change the response of a nerve cell to stim- 
ulation. 

This mimicking of normal cellular pro- 
cesses may be at the root of the catKer-pro- 
moting potential of ELF. Some scientists 
have noted that the membrane sites at 
which some ELF reactions occur appear to 
behave as receptors for cancer-promoting 
chemicals. ELF fields also appear to in- 
crease the chemical activity of a compound 
that is known as ornithine decarboxylase, 
and this effect has been associated with 



Figure 3: In some studies, pulsed ELF waveforms, similar to those created by the vertical sync signal of computer monitors such as those of the 
NEC MultiSync monitor (left), were shown to be more biologically active than the sinusoidal waves created by the magnetic fields generated by 
power distnbution equipment (nghi). 
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We Left Out The Obsolescence 
The Others Built In. 


Computers That Grow With You. 

Until now, advances in PC technology have left 
you with a single, all important decisioa Move up 
and benefit from increased performance Or, stay 
put and try to capitalize on the investments you've 
already made 

AST is announcing the end to this difficult 
decision. Our Cupid-32'” architecture allows you 
to upgrade your computer as your needs grow. All 
the way to 1486” technology. 

That’s right. Our Premium 386SX/16 and 
Premium 386 (33 and 25 MHz) computers incor- 
porate a natural upgrade path. A path that doesn’t 
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owned systems and peripherals. 
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you need to add more users to a multi-user sys- 
tem. Add mote nodes to a network file server. Or, 
add more power to a standalone situation, like 
CAD/CAM. All it takes is a simple, single board 
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ready for more power. 

So, in place of the difficult decision, we have a 
simple one for you. Why buy a computer from 
anyone else; when you can own an AST Premium 
Computer? After all, they’re the only computers 
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For more iitformation call l-800-876-4ASr. 

Or, use our Bulletin Board Service Number 
(714) 852-1872. 

/ISIT 

R€SCnRCH INC. 

The Power Of Choice. 


AST is a Iradinfi suppUrt to ^(ovrrnxnent aigmcm General Service Comrart im 
GSOOK89AGS64I8 ASTT ma^ets products worldwide — In Europe and the Middk 
East can. 44 t 56S 4350; In Japan caH 81 3 SIR 0710. in the Far East can our Mun|C 
Kong ofDce at: 852 5 806 4333, in Canada can 416-826-7514, m Auntolu call 
02 906 2200. AST. AST lof^ and AST Premium registered and Cuptd-32 and FAST- 
board trademarks AST ftmarch. loc All other brand or product names are trade- 
marks or registered trademarks ol their respective companies. Copyright 1989 
AST Research Inc AH rtfdns reserved 

CIRCLE 538 ON READER SERVICE CARD 




Lab Notes 



t IntanM 2000 


MHfiamps per meter 


The lower-frequency magnetic ELF 
fields (measured at 60 Hz In 
milllamps per meter) generally 
proved weakest in front of the 
displays and strongest on the sides. 
The NEC MultiSync 3D generates a 
strong, nearly symmetrical field, 
while the original IBM monochrome 
display creates a much weaker 
field, principally on its right side. 

The fields of other displays fall 
between these extremes. System 
unit fields are weaker than those of 
the IBM monochrome display. 


THE ELF FIELDS OF TWO POPULAR DISPLAYS 


IBM monochrome display 


cancer promotion. In addition, ELF fields 
also disrupt the functions of cell gap junc- 
tions — another effect that has been associ- 
ated with cancer growth. 

Some studies of ELF fields have en- 
countered an anomaly that complicates re- 
search, however. Normally, chemical car- 
cinogens and ionizing radiation seem to act 
in an essentially linear way. That is, the 
dangers of each increase as the exposure 
level increases . While a number of ELF ef- 
fects exhibit a similar intensity relation- 
ship, some studies have found what are 
called window ^ects. That's to say, some 
of the biological effects occur only at cer- 
tain ELF field strengths (or frequencies) 
and not at higher or lower values. Addi- 
tionally, these window effects appear to 
depend on the presence and orientation of 
static fields, like the earth's magnetic 
field. Thus, for example, one study (by 
C.F. Blackman, S.G. Benane, D.E. 
House, and W.T. Joines) on chick brain 
tissue showed changes in calcium ion flux 
with 60-Hz ELF fields at field strengths of 
35, 40, and 42.5 volts per meter. At field 
strengths of 25, 30, and 45 volts per meter 
the same 60-Hz ELF radiation had no effect. 


For health scientists, even the possibili- 
ty of window effects is worrisome. If these 
effects ate teal (and doubts persist in many 
scientists' minds that they are), they would 
preclude the development of exposure 
standards. The effects of ELF fields would 
vary with the individual, because the size 
and shape of one's body affects the 
strength of voltages and currents induced 
inside it by the ELF fields. 

To complicate matters further, the 
waveform associated with ELF fields ap- 
pears to affect their biological effects. 
Least active appear to be the sinusoidal 
waves that are characteristic of utility-sup- 
plied electricity. The most active appear to 
be pulsed fields like those generate by ra- 
dar and fields with sawtooth waveforms, 
which are characteristically generated by 
the sweep circuitry of television sets and 
monitors. 

PC Labs measured both the electrical 
and magnetic fields generated by several 
popular system units (these iitcluded an 
IBM PC-XT; IBM PC AT; Compaq Desk- 
pro 386/25; and IBM PS/2 Models 30, 
50Z, and 60) as well as the monitors we 
tested for other emissions. Measurements 


were made with sensors optimized for two 
particular frequencies: those near 60 Hz, 
which are characteristic of power lines and 
the vertical scanning signds in monitors; 
and those in the range 10 to 40 kHz, which 
are characteristic of switching power sup- 
plies and the horizontal scanning circuitry 
of monitors. Measurements were made at 
four distances (6, 12, 18, and 24 inches) 
and from each side of each unit. At total of 
80 measurements were made for each unit 
tested. 

Detectable magnetic and electric fields 
in the lower frequency range were found 
with both computers and monitors. High- 
er-ftequency fields were nearly absent in 
the measurements made of computer sys- 
tem units. As shown in the sidebar “The 
ELF Fields of Two Popular Displays,” the 
strongest low-frequency magnetic fields 
were found above and on the left side of 
most monitors, although the IBM 8503 
monochrome VGA display also had a 
strong field on its right side, and the NEC 
Multisync had strong fields on both sides. 
The weakest fields in nearly every ease 
were measured at the front of the unit un- 
dergoing evaluation. The field strength de- 
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dined with increasing distance. At a dis- 
tance of 24 inches in front of the system 
units, field strengths were at or near the 
background reading of the test area. Moni- 
tors had fields that were sometimes pro- 
nounced at 24 inches, particularly at high- 
er frequencies (The University of Toronto 
mouse study, which found no effects from 
VDT fields, concerned itself exclusively 
with these higher-frequency fields). 

To put these observations in perspec- 
tive, however, we found that the back- 
ground magnetic field strength at 60 Hz at 
most locations in PC Labs exceeded the 
fields we measured 12 inches in front of 
most system units and the fields 18 inches 
in front of most monitors. This back- 
ground field seems to originate in the ceil- 
ing wiring associated with the fluorescent 
light fixtures (it wasn’t the tubes them- 
selves, for the strength of the field did not 
decline when the lights were switched off) . 
Thus, to judge on the basis of field 
strength, if you work more than 18 inches 
from your PC and its display, office wiring 
may pose more of an ELF threat than does 
your computer. 

The fields associated with computer 


equipment may nonetheless be biological- 
ly active, however. At normal working 
distances with some equipment, electric 
field strength appeared near the level at 
which an increase in ornithine decarboxyl- 
ase activity was found in some studies. In 
another study, a similar field intensity was 
found to alter the cytotoxicity of T lym- 
phocytes that specifically attack cancer 
cells in mice. Again, however, it must be 
emphasized that background fields present 
in the office were also observed at this in- 
tensity. 

On the other hand, at distances greater 
than 6 inches, the strength of the electric 
fields associated with any of the tested 
equipment fell well below the field 
strengths found active in the Blackman 
study that found windowing effects. The 
magnetic fields measured appeared too 
weak to induce in the human body the 
fields observed to be active in the Black- 
man study. 

To summarize, then, PC Labs did mea- 
sure ELF fields at levels tliat some studies 
have associated with biological effects. 
Except at distances inappropriately close 
to the equipment, however, these fields 


proved to be no stronger than the back- 
ground fields in an office environment. If 
PCs pose an ELF risk — and if, indeed, 
there are any ELF risks — they are likely 
not the only source you’ll encounter in 
your work. 

THE NAGGING QUESTION 

Are PCs safe? As far as x-radiation and ul- 
traviolet are concerned, normal computer 
use probably poses no particular hazards. 
With regard to ELF fields, the situation is 
more equivocal. The effects of ELF fields 
have otdy recently become accepted by the 
scientific community, arxl field strengths 
that are or are not safe have yet to be deter- 
mined. It may not be possible to determine 
safe ELF levels because of window ef- 
fects. 

If, based on the current state of re- 
search, you believe ELF fields are danger- 
ous, you can take steps to minimize your 
exposure to them. For instance, sit in front 
of your computer and display, where the 
ELF fields are the weakest. Avoid sitting 
near the sides (particularly the left side) of 
nearby computer monitors. Because both 
the magnetic and electric ELF fields gener- 
ated by computer equipment fall off quick- 
ly with increasing distance, you can mini- 
mize your exposure by working as far from 
your computer and its display as you can 
without having to squint or strain to reach 
what you need. 

Monitors emit mote ELF than do com- 
puter systems, and this radiation appears to 
be related to the scarming signals used by 
their CRTs. You can avoid the field associ- 
ated with scanning signals (which may be 
mote dangerous than the more pervasive 
sinusoidal waveforms) by using a display 
based on an alternative technology, such 
as an LCD display. 

It’s unlikely that your computer will kill 
you. Even if the worst of the effects attrib- 
uted to ELF prove tme, it’s likely that you 
face greater health risks from other forms 
of pollution, such as the cigarette smoke 
you inhale (either your own or that of co- 
workers), the cholesterol in your blood- 
stream, and the peanut butter you spread 
on your noontime sandwich. 

Are the health risks of PCs and VDTs 
worth worrying about? Judge for yourself. 
But remember stress is a likely cause of 
some of the health effects that have been 
related to computing, and worrying about 
it may increase your stress level. ■ 


Winn L. Rosch is a contributing editor of 
PC Magazine. 
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Speed VGA Card for the VGA option. This card comes with 256K 
RAM memory which can be upgraded to 512K. we offer a wide 
selection of VGA monitors from 640 X 480 to 1024 X 768. 

we also offer ram memory upgrades in a variety of 
configurations; several case options, including vertical cases, 
mlnl-towers. full, baby, desktops and mini desktops: math co- 
processors of a variety of spe^; tape backup systems; modems, 
mice, printers; floppy and hard disk drives and other popular 
peripheraH. Please call for our latest up-to-date low prices. 

•19M PC MAX. M rtgnts nsirvM. 
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MteiB) 888-9880 Kl (818] 761-8899 m <4«l 365-7700 Tei 1718) 786-2004 

Fax I818)B83 S309 601(818)761-8990 Fax (4151 36S-S«16 fax (7181 78^2134 


"Thei-e are dozens of PC 
direct-mail vendors who 
want your order 

But only a handful 
design and manufacture 
their own main system 
boards as well as many of 
their own add-on cards. 

we do. 

And few maintain a pro- 
fessional technical staff to 
help with planning and 
customer support. 

we do. 

Even fewer have offices 
in the Orient where many 
of the most popular 
products and best deals 
are made. 

We do. 

That’s why we can offer 
the best investment value 
In the PC martet today. 

A value based on the 
industry's leading techno- 
logies at an unbeatable price. 

So, whether you're a 
corporate buyer or a 
single user call today and 
get to know our values." 



-MceashumCEO. 


30-MY MONiV BACK CVMUUim 

If for any reason you're not canpletelv 
satsfiea, return the Item for a full 
refund of the purchase pnre.- 


1 - 800 - 777-1288 

lnCA:l18'gS8'8S80 

SMK, Hon^ri 6UTI. to epjnTSjt Suit to 2|un. PST 

M out pMuiB aftT I tu i-ntr niiiaty on pm 
mt UPor n-ncUrt. Ml nw in tM«. PMicUn 
ituis Ml pt npiKM or npamd n out pkmiM. 
•mm in not atnptod Mtmit • nu ninPK <1 
ntapM XiiM nM im UMT MiM pattmu. 
Ptim nd turn an iMIict to dnnin MlPont MU. 
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Utilities 


PC files grow like grass, even while you 
sleep. That’s why your hard disk is always 
full. Yet every time you summon up your 
good resolve and delete a file you haven't 
used for more than six months, you can bet 
you’ll need it again in less than six days. 

The two programs that make up this is- 
sue’s utility make it easier to live with 
these facts of life. PCMANAGE and 
DCOMPRES will convert your inactive 
files into a compressed format, then auto- 
matically reexpand them the moment you 
call them. The compressed files take up 
less space — in effect giving you a larger 
hard disk — yet they remain immediately 
accessible. 

All compression techniques work by 
replacing repeated sequences of charac- 
ters; using one code to represent many 
characters is the secret of compression rou- 
tines. Fortunately, spreadsheets, word 
processing files, database files, and many 
executable programs (those with .COM or 
.EXE extensions) contain many repetitive 
strings. In spreadsheet and database pro- 
grams a great deal of empty space is repre- 
sented by ASCn nulls, spaces, and zeros. 
Similarly, in many executable files, the 
empty space allocated for local storage and 
the ubiquitous “stack” usually consists of 
multiple ASCII nulls. Word processor 
files often contain repetitive strings: cer- 
tain words and letter sequences are obvi- 
ously very common, as are the multiple 
spaces used to justify text. 

PCMANAGE and DCOMPRES make 
use of the Lempel-Ziv-Walsh (LZW) algo- 
rithm, which has been made popular by 
such shareware programs as ARC (by Sys- 
tem Enhancement Associates) and by 
PKARC (by Phil Katz). 

You can set the drive and path across 
which the utility operates and the length of 
time you want files to lie dormant before 
they’re considered inactive. You can also' 
exclude specific files or directories to pre- 
vent certain files from ever being com- 
pressed. (You’ll want to do this, for exam- 
ple, if you keep OS/2 files on your disk, 
since you’ll never want these compressed 
under DOS.) 


Compress and Expand 
The Files on Your Hard 
Disk Automatically 


■ With PCMANAGE and 
DCOMPRES you 
can make room for all 
those files you want on 
hand but don’t need to 
access every day. 


DCOMPRES is a memory-resident 
(TSR) utility that tracks every access to ev- 
ery file on your disk. It takes up approxi- 
mately 28K of RAM and should normally 
be loaded by a line in your AUTOEXEC 
.BAT fde. DCOMPRES does two things. 
First, it creates and automatically updates a 
short (3,08()-byte) file, INDEX.CMP, in 
each subdirectory. These INDEX.CMP 
flies contain the date and time that each file 
was last accessed. PCMANAGE uses this 
information to determine whether or not to 
compress a file. When it does compress a 
file, PCMANAGE notes this in the IN- 
DEX.CMP file. This, in turn, enables 
DCOMPRES to do its second job: to de- 
compress the flies automatically when 
they’re accessed. 

The actual fde compression is done by 
PCMANAGE. When you invoke 
PCMANAGE, you’ll see a screen like the 
one shown in Figure 1 displaying the com- 
pression criteria you’ve chosen. The 
screen in Figure 1 indicates that PCMAN- 
AGE is using its default settings, which 
call for it to compress all files on drive C: 
that have not been accessed within the last 
7 days, whose compressed version is at 
least 10 percent smaller than the original, 
and whose compression would free up at 


least one cluster on the disk. Savings of 
less than one cluster (2K on most hard 
disks) are illusory, since IX)S can’t access 
smaller disk areas. Similarly, on anything 
less than an ultrafast 386, saving less than 
10 percent of a fde’s space is probably not 
wc^ the expenditure of time. 

PCMANAGE provides a full set of 
command-line arguments that let you 
modify its criteria for compressing files, 
but if you simply stick with the default set- 
tings and run PCMANAGE once a week 
or so you’ll keep your disk storage at peak 
efficiency. 

The easiest way to get copies of 
PCMANAGE.EXE and DCOMPRES- 
.COM is to download them from PC Mag- 
Net, as explained in the sidebar 
“PCMANAGE and DCOMPRES by Mo- 
dem.” PCMANAGE.C and DCOMHIES. 
ASM, the source code for the two pro- 
grams, are only excerpted here. However, 
they are avail^le (along with the BASIC 
listings) from PC MagNet, or by sending a 
written request with your name, address 
and fax number (if applicable) to Utilities, 
One Park Avenue, New York, NY 10016; 
Attention: Carolyn Falconer. No phone 
calls please. (Note: estimated fax length is 
40 pages.) You’ll need both listings to 
modify either program . 

Th^ caveats about the operation of 
PCMANAGE and DCOMPRES are in or- 
der at the outset: One is that, to keep its 
memory requirements small enough for it 
to be a TSR, DCOMPRES is designed to 
keep track of only the first 100 files in a 
given directory. Files in excess of this 
number won’t be harmed, of course, but 
ICMANAGE won’t save you disk space 
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Figure 1 : As PCMANAGE worte, it reports its progress. The first sectiorr displays the cornpressiori 
criteria chosen. Here, the program is using the detaults. As PCMANAGE reviews each file to see if it's 
a candidate for compression, it lists the filename and last access date. It also Indicates a file's status: 
for example, "skipped" means a file has been compressed : "bypassed" means R's in your exclude file. 
When it's perused all directories, PCMANAGE tallies its work on-screen. 


by compressing them. Simply as a matter 
of ordinary file management it’s generally 
a good idea to create new subdirectories 
when you accumulate more than 100 files 
in one place, but for some users this limita- 
tion may be bothersome. 

The second limitation concerns com- 
patibility with antivirus software. Since 
DCOMPRES will modify .COM and 
•EXE files when required, it should be in- 
stalled in your AUTOEXEC.BAT file be- 
fore any antivirus software you might use 
is invoked. Further, if your antivirus soft- 
ware does checksumming — that is, if it 
generates a unique signature for each file 
based upon the file’s contents at the time 
you first tun the antivirus program — you 
should set it to disable its checksum proce- 
dure until program execution time. If 
you’re not sure if your antivirus software 
has this feature, you should check with the 
software manufacturer. Antivirus products 
that use checksuttuning but do not allow it 
to be shut off will conflict with the opera- 
tion of DCOMPRES . 

Finally, old-fashioned copy-protection 
schemes that create hidden files that check 
for specific locations of the installed pro- 
gram on the disk or perform checksums on 


it will also present problems. The solution 
in such cases, as with OS/2 files, is to ex- 
clude them specifically from the utility’s 
operations. 

To exclude programs from being auto- 
matically compressed, you must create a 
file in the root directory called DCOM- 
PRES. EXL. Use an ASCII editor or a 
word processor that can produce pure AS- 
Cn files. The DCOMPRES.EXL file may 
have up to 100 entries in it, one entry per 
line. Each entry can be a complete path or 
just a file or directory name; in the latter 
case all files in that directory and its subdir- 
ectories will be excluded from the com- 
pression operations of PCMANAGE. 
Moreover, your entry lines in DCOM- 
PRES.EXL can use “wildcards” in a 
somewhat broader form than DOS normal- 
ly allows. Thus, if you wanted to exclude 
all files on your disk that have a .SYS ex- 
tension and every file in or under your 
C:\OS2 directory, you could include the 
following lines in DCOMPRES.EXL: 

* .SYS 

C:\OS2\* 

You may use an asterisk to mean “any 


number of characters” and a question 
mark to represent any given character in a 
given location; ABC7EFG would allow 
for any character to match when surround- 
ed by the “ABC EFG” string. 

INSTALLING AND USING DCOMPRES 

The full command syntax for the memory- 
resident DCOMPRES.COM is 

DCOMPRES [/i] (/Xn) 

The two optional switch parameters ate 
both specifically related to the IN- 
DEX. CMP files. In default mode, 
IXIOMPRES uses the entry in the IN- 
DEX.CMP file to determine whether or 
not a requested file needs to be decom- 
pressed. Therefore, if the INDEX.CMP 
file for a subdirectory is deleted or dam- 
aged, DCOMPRES will not know when a 
given file has been stored in compressed 
form, and the file would become unusable. 
However, by loading DCOMPRES with 
its /i switch, you can tell it to ignore the IN- 
DEX.CMP file and check every requested 
file directly to see whether or not it is com- 
pressed. Each file compressed by 
PCMANAGE will always start with the 8- 
byte sequence DCOMPRES. When load- 
ed with its /i option, EXTOMPRES.COM 
looks for this sequence and takes it as an 
instmction to decompress the file. Using 
the /i switch slows the processing slightly, 
but it gives you a fail-safe way to recover 
compressed files. 

To protect against accidental deletion, 
the INDEX.CMP files are given a default 
read-only file attribute. This means, how- 
ever, that in order to empty a subdirectory 
completely before removing it, you must 
change the attribute of its INDEX.CMP 
file to Read-Write so that you can delete it. 
Users of DOS 3.x can do this with the DOS 
ATTRIB command. If you’re using DOS 
2.x you can employ any of a number of 
utility programs, such as Charles Petzold’s 
ATTR.COM (PC Magazine. June 10, 
1986; also available for download from PC 
MagNet), to change the INDEX.CMP’s 
Read-Only status. 

But if you create and remove subdirec- 
tories frequently, this additional step may 
be more of a nuisance than the added pro- 
tection is worth. For this reason, 
IXXJMPRES has the /An switch, which 
allows you to select the file attributes that 
DCOMPRES gives the INDEX.CMP 
files. You can set the file attributes by sub- 
stimting any of the following numbers for 
n: 0 (visible, read-write); I (hidden, read- 
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write); 2 (visible, write-protected — the de- 
fault); or 3 (hidden, write-protected). 

After you put DCOMPRES into your 
AUTOEXEC, each time you access a file 
DCOMPRES creates an INDEX.CMP file 
in the corresponding subdirectory. How- 
ever. neither DCOMPRES nor the IN- 
DEX.CMP file will have anything to do 
until a file is compressed. Putting them to 
work is the job of the transient part of the 
utility, PCMANAGE. 

The syntax for PCMANAGE is 

PCMANAGE (/il (/dn) t/cn] 1/bn) 
l/pd) 

As with DCOMPRES, all the arguments 
you provide to PCMANAGE are optional 
and , as the author is also a UNIX program- 
mer, you may substitute a - for the more- 
familiar DOS / shown. Since remembering 
ail these optional switches is not easy, if 
you simply enter PCMANAGE ? or PCMAN- 
AGE h — or any character or string the pro- 
gram does not recognize as one of its op- 
tional switches — you’ll get a syntax screen 
that explains them. 

The n in the various switches stands for 
a number you enter to replace the default 
value. Thus, if you want to restrict com- 
pression to files that have not been ac- 
cessed for 30 days, you would enter 
PCMANAGE /d30. The values for /d/t can 
range from 1 to 32767 (the default is HI). 
The Icn switch sets the compression ra- 
tio — the percentage of compression that 
must be achieved before PCMANAGE 
will replace the original file on your disk 
with its compressed version. The default is 
/clO; the minimum permissible percentage 
is /c5. The /bn option allows you to adjust 
the minimum number of bytes that must be 
saved by compression to match the cluster 
size of your hard disk. The default is 
/b2048, but any cluster size from 1024 to 
32767 can be specified. 

The /pd switch allows you to set the 
drive and path on which PCMANAGE is 
to operate. The default is /pC;, which 
causes the utility to work on the C: drive 
and all directories (unless excluded by 
DCOMPRES.EXL), starting at the root 
and including all of its children. If you 
want to work only on the \OLX)\DATA- 
BASE directory on drive D;, you’d enter 

PCMANAGE /pD:\OLD\DATABASE 



If Main routine. M .. .rf' ■-'■fw.Ta 

-•-ll 

ti 1. Determine if a file or device. If device, return. • 

44 2. Determine if fixed disk. If not, return 

3. ^ Fully qualify lile/pathname with undocumented Afi«€Bh call 
;; 4. Save users PSP, reset with our own.. Handle table in users might be 
;; full... : t 

li 5. scan path name, isolate last '\' <ae^rates path from filename) 
f; saving the length of the path. 

ff 6. Save the path in one location, the tilenasM in another 
}) 7. Stuff the naM of the index file to the tail of the path 
}; 8. Determine if this is the same index filepath as already loaded 
;; 9. If not, write file if needed. 

; 2 lS. Load new file. If not there, create one — and dummy the file out. 

nil* Reset to the beginning of the binary tree index 

;;12. Find the file in index. If found, then goto 14 

;;13. File not in index, if room, add it and returnt file has not been 

. -• caag)reBsed, obviously. New entry updated with current date and time 
’;;14. If file not compressed, merely update date and time and return. 

;;1S. If file is con^ressed, check to make sure it is, then decooipress it 
n into temporary file named PCOMPRESS. $$$ and return 
;;16. If, upon examination file is not a compressed one, reset to normal 
jt status t vu. 


lookupt 


cst (was^compressedl, FALSB 


dx 

ax, 04400h 

bx, cst (dos_handlel' 

cx, 2 


; ioctl call returns status 
; in the dx register 


) devices have high bit set 


; not set, a file 
^ is a character device 


0F 

done2 


a regular file 


si, dx . i" 

di, offset tmpjBUffer 
ah, 60h 
21h 


; undocumented DOS call to 
f>. fully qualify a file/path 
; knows about SUBST and assign 


f get the disk letter 
I A*!, B»2, etc... 
t get disk parasMtera 

; on return, DStBX points to 
; first FAT entry. FB is fixed 
} disk. Anything else, we skip 


done! 


<code removed from this listing. The code removed simply 
separates a given file into its constituent itetsbers of path 
■ and file nafne> ^rr ~ 


Rgure 2: This is ^ primary routine used by DCOMPRES to determine whether a file is in the hash 
table and. if so, to decompress it if it's compressed. If it's not in the hash table, then it is inserted. 
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The HP DeskJet PL 



It prints copy that looks like 
a connect-the-dots game. 
And it sounds like a war 
zone The dot matrix printer. 
Why put up with it? 

The HP DeskJet PLUS 
printer uses advanced ink- 
jet technology to deUver 



The $99B* HP DeakJet PLUS printer. 



US vs. the dot 


Connect the dots. 


Earplugs not included 


% 


Rubble, rubble 
everywhere. 

ilk 


Speed; You’re not 
getting any younger. 


laser-quality text and 
graphics. It’s also compact 
And very quiet 

And at only $995, it could 
spell the end for most dot 
matrix printers. Because 
there’s hardly a printing job 
that DeskJet PLUS can’t do 


faster, quieter and better. It’s 
even reliable enough to carry 
a 20,(XX)-hour MTBF rating. 

Of course, DeskJet PLUS 
works with all your mqjor 
software and with any 
IBM-compatible PC So call 
1-800-762-0900, Ext. 712J 


for your nearest authorized 
HP dealer and see for yourself. 

There’s no comparison. 

There is a better way. 

HEWLETT 
WinM PACKARD 
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Why pay for a LAN solution 
that’s bigger than your problem? 


Price, performance, simplicity 
make MainLan the ideal small- 
office network 


Mdu can have a small LAN without 
the huge Investment or the mind- 
boggling complexity demanded by 
the expensive big-network "industry 
leaders.” And, you can do it with- 
out sacrificing any of the functions 
you have a right to expect from a 
fuil-featured LAN. 


□nBizi 


/ ^ z; 


$49900 




For the Starter Set — two 
rtetwork boards. 16.5 feet 
o( shielded cable with 
terminators, software 
artd manual. 




* 199 °' 


For the Extension Pack — 
another board and another 
cable. Order one for each 
PC you add to the network. 


The answer is MainLan, from 
US Sage. MainLan is industry- 
standard NETBIOS compatible. 
MainLan has ali the speed 
(4 mbps) your smali network needs. 
MainLan provides fiie transfer, disk 
and printer sharing, E mail, data 
security and network management 
without a dedicated server. And 
MainLan requires as little as 50K 
to operate. 

Best of all, MainLan is very simple 
to install and use. Ifou can install the 
boards and software in 15 minutes 
or less and run your multi-user 
applications right away! 

MainLan, winner of a major 
British PC award in 1988, has the 
backing and the technical expertise 
of the Sage Group, the United 
Kingdom's market-share leader in 
low-cost LANs and PC software. 
Contact US Sage for further details 



and the dealer or distributor 
nearest you. 

US Sage, 2005 Tree Fork Lane, 
Suite 125, Longwood, FL 32750. 
Phone 407/331-4400; 

FAX 407/331-4406. 


MainLan- 

The Big Breakthrough 
in Small Networks 

CIRCLE 230 ON READER SERVICE CARD 

800 * 999*6770 
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THE MAIN ROUTINE 


CODE EXCERPT (2 of 3) 


on the command line. 

The /i switch of PCMANAGE (not to 
be confused with the /i switch used with 
DCOMPRES explained previously) can 
be thought of as an “install” option. 
PCMANAGE will not attempt to com- 
press files you've never accessed since in- 
stalling DCOMPRES. So you have to 
“fool" PCMANAGE into compressing 
your old files. One way of doing this 
would be to issue a COPY *.* NUL com- 
mand in each directory. Easier still, is to 
use the PCMANAGE /i option. This will 
cause PCMANAGE to access every file on 
the specified hard disk. This might take a 
little while, but it need be done only when 
you first use DCOMPRES and PCMAN- 
AGE. 

One additional reminder is in order: 
Once you have a compressed file on your 
disk, you must have the DCOMPRES pro- 
gram loaded from that point on if you wish 
to access that file. If you ever decide you 
want to remove DCOMPRES from your 
normal operation, rerun 

PCMANAGE /i /pd 

to cause every compressed file on your 
disk to be decompressed. Only then can 
you safely remove DCOMPRES from 
your AUTOEXEC file, delete your 
DCOMPRES. EXE file from the toot di- 
rectory of drive C:, and unprotect and then 
delete all your INDEX. CMP files. 

A TRIAL GALLOP 

Before you decide to install PCMANAGE 
and DCOMPRES systemwide and prepare 
a protective DCOMPRES. EXE file, you 
may wish to see the utility in action on a 
small scale. To do so, create a new subdir- 
ectory on one of your drives — I’ll assume 
here that you make it C:\TEST — and copy 
into it a number of old data or document 
files, together with the .COM or .EXE 
files (such as your word processor) you 
would normally use to call up the old files. 
Put PCMANAGE and DCOMPRES in the 
root directory of drive C: (or in a subdirec- 
tory on your path, so DOS can find them) 
and issue the command CD C : NTEST to get 
into your trial subdirectory. Now, at the 
DOS prompt, enter DCOMPRES. 

At this point you want to fool your ma- 
chine (and PCMANAGE) into thinking 
it's a week, a month, or a year ago, so is- 






; Sane 

index 

nasie as last time? '' 



; n ; ; : 




noe 

si»' offseit oe^Mdir name] T 

"old" filename 


■ov , 

, di, offeet cstldir name!) 

"new" filename 


mov 

cx, cs}[taip len] 



old 




reps 

cmpsb 

pop out on no match 


cnp 

byte ptc cai(dl]i4^Z' 1 first letter of "index. cmp" 1 


jn* 

9r - J 

not a match 


cmp 

cx, 0 '' 

all through and a match? 


jnz 

9F 



jmp 

a natch 

yes 



; no iMtch, fall through 

( 


New index file, close the old one firsts 
;; if needed with blank entries. 

then create a new one 


<code 

removed froei this listing. The code removed will 1 


create a new index file as required, paddinq out all 
structure members as "empty” members. If an old index file 
is set for read-only, this routine will reset it to read/write 


for 

the duration of its being open 

.> 


At this point, the index is loaded 

into memory. Find the file 

a match: 





mov 

si, offset cs:[tmp buffer] 



add 

si, cstltmp len] 

^pointer to filenasM 


mov 

di, offset cB:[file name) 



mov 

C8i(file seg], es 



mov 

cs: [file_off ], di 


99t 

mov 

al, dst[8i] 

; move filenam again 


mov 

e8:[di], al 



inc 

di 



inc 

si 



cmp 

al, 0 



jn* 

9B 



push 

cs 



pop 

ds 



mov 

ax, 1 

; get first one 


call 

get_pointer 

; bx gets pointer to entry 

look Ip: 





mov 

ds, cs:[file seg] 

; source seg 


push 

cs 



pop 

es 

; target seg - the buffer 


mov 

si, C8:[file off] 

; get back the filename 


mov 

di, bx 


add 

di, filename 

; and point to it in record 


mov 

CX, word ptr cst(bx). filename len 1 


cmp 

CX, 0 



j* 

no match 

f if empty record 

96: 

mov 

al, d8t[8i] 



cmp 

al, e8i[di] 



jns 

no match 

; try again 


inc 

si 



inc 

di 



loop 

6B 



inc 

cs: [dirty bit] 

1 fourwl itl 


call 

update 

; a match. Update it. 


jmp 

done 


done: 

mov 

bx. cs:[UBers dsdI 

; reset users PSP and return 


mov 

ah, 050h 



int 

21h 


doneZt 




i:.. .'i 

pop 

es 


pop 

.ds . *t . 



pop 

1^ 




pop 

dx^ 



pop 

cx 



pop 

bx 
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CODE EXCERPT (3 of 3) 


pop ax 

ret 

iiiiiiitStttiii 

;; Current entry isn't what we want. 
;;;;;;;;;;;;;; ; 

no_matchJ 

push cs 

pop ds 

mov ax, (bx].left^tr 

mov dx, leftptr 

jl 9r 

mov ax, [bx] .right_ptr 

mov dx, right_ptr 

flSt cmp ax, 0 

jz «F 

call get pointer 

jmp looT^lp 


Try next one. 


; insert routine 


; copy the name into the buifer 

mov ds, csi [f ile_seg] 

push cs 

pop es 


mov 

mov 

add 

xor 

cld 

movsb 

inc 

cmp 

jnz 


si, csi [iile^off ) 
di, bx 
di, filename 
cx, cx 


byte ptr dst(si], 0 
0B 


set up the rest of the entry 
;;;;;;;;;;;;;; 

mov byte ptr ess[di], 0 

mov cst(bx].filenaaM_^len, cx 

mov cs*ibxj.le£t_ptr7 0 

mov cst[bx).right_^tr, 0 

mov cs; [bx] .access_cnt, 1 

mov cs; [bx] .status, NORMAL 

inc cs; [dirty_bit] 

call update 

jmp done 


assume loss than 


} greater than, use right 
; pointer 

; end of the line? 

; yes 

; bx points to next entry 
; se if a siatch 


cmp C8t[num_files], max_F1LES 

jnz 0F 

imp done 

inc cst[num_filcs] 

mov ax, cs; [num^files] 

add bx, dx 

mov ca;[bx], ax 

inc . cs; [dirty_bit J 

call .'5* getjwinter 


; full already? 

; no 

j yes. Ignore it. 

; increase the count 

; left or right pointer offset 


point to «q)ty record 


; source seg 

; target seg • the buffer 
; get back the filenaise 


trailing null; nice for 'C' 


; add date and time 


sue the DOS command DATE and supply, 
say, 1-1-80. Now enter 

PCMANAGE /i /pC:\TEST 

This will create the required IN- 
DEX.CMP file in your CAT^T directo- 
ry, with an entry for each file, but as yet, 
since PCMANAGE thinks they’re all cur- 
rent, it won’t compress them. So, bring 
your machine back up to date by issuing 
the DATE command again and entering 
today’s date. Now enter 

PCMANAGE /pC:\TEST 

All the files in the subdirectory to which 
you have restricted PCMANAGE’s opera- 
tions are now old enough to be com- 
pressed, though some of them may be too 
small to save a cluster’s worth of space, or 
may not meet the test for saving 10 percent 
in compressed form. As it compresses 
files, PCMANAGE will give you an ongo- 
ing report of its activities. When it’s 
through, if you TYPE a document file to 
the screen, you’ll get a good idea of how 
quickly DCOMPRES can reexpand a 
compressed file. 

V^en you bring up your word proces- 
sor in the \TEST subdirectory it will take a 
little longer than usual to load this time; for 
it, too, was compressed in the trial. Ordi- 
narily you’ll use the program often enough 
so that PCMANAGE will never consider it 
a candidate for compression in the future. 
As you call up various old file copies, 
you’ll get a screen message while they ate 
being decompressed, but all will thereafter 
behave normally. A few experiments with 
your DATE command, these test copy 
files, and PCMANAGE’s /dn switch, and 
you’ll have a feel for how the utility works. 
Don’t forget to include the /pC:\TEST 
switch every time you invoke PCMAN- 
AGE during this test tun! By default it’s set 
to tun through your entire C: drive. 

After test-driving PCMANAGE and 
DCOMPRES, you should delete the files 
in C:\TEST (you’ll have to use ATTRIB to 
unprotect INDEX. CMP before you can 
erase it). If you’ve called any files from 
any other subdirectory, there will also be 
an INDEX. CMP in that subdirectory 
you’ll want to eliminate. You can now re- 
boot your machine to take DCOMPRES 
out of memory and go through the normal 


installation process to implement these uti- 
lities’s operations systemwide. And if you 
have any files or directories to exclude, be 
sure to create a DCOMPRES. EXL file, as 
described previously, before running 
PCMANAGE. 

PROGRAMMING PCMANAGEd)COMPRES 

The Lempel-Ziv-Walsh (LZW) compres- 
sion algorithm was selected because it 
seems to offer the best overall perform- 
ance, given equal chances that a file to be 
compressed might be either ASCII or bina- 


ry. It would, perhaps, have been nice to 
write the program in such a way that it 
would test each of the compression meth- 
ods (such as RLL and Huffman encoding) 
and select the best on a file-by-file basis. 
The popular ARC and PKARC programs 
do just that. In this case, however, since 
the decompressor routine in DCOMPRES 
had to be a TSR, a single algorithm had to 
be selected to minimize the memory de- 
mand on the valuable 640K. 

Having selected a compression algo- 
rithm, all I had left to do was to find a way 
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utilities 


for DCOMPRES to track the last date and 
time of a file’s access for the compressor, 
and then decompress a file when required. 

Finding the best way to keep track of a 
file's last access time, tmwever, turned out 
to be anything but an easy task. The place 
to start would seem to be with the DOS di- 
rectory entries, which already contain the 
filename, size, date, and time of last modi- 
fication, file attributes, and starting cluster 
on the disk. You’d think it would be a triv- 
ial matter to insert the information about 
the file’s last read access into the reserved 
bytes in a file’s directory entry. 

Unfortunately, however, DOS goes out 
of its way to make writing to these reserved 
bytes difficult — even though they’ve nev- 
er been used in any DOS version in exis- 
tence. (They probably never will be, since 
there’s a good chance that future versions 
of DOS will not have a compatible directo- 
ry structure.) After examining any number 
of ways in which the needed information 
could have been written to this area, 1 came 
to the meful conclusion that they were all 
either too slow (required multiple disk 
reads), were DOS-version sensitive, or 
might cause problems with some of the 
many special device drivers and weird par- 
titioning software used in the real world. 

In the end, then, I decided on the sim- 
plest method: to create a file containing all 
of the access information required and for- 
get the reserved bytes. The question then 
became whether it was better to have one 
index file for each disk or to have separate 
index files for each subdirectory. 

Using a single large index file would re- 
quire storing the full pathname — up to 64 
bytes — for each file. My own C: drive, a 
32MB partition of an 80MB disk, contains 
some 2,000 files. 64 » 2000 is 128K of 
pathname information alone. Since its 
TSR status requires that DCOMPRES be 
kept as small as possible, only a portion of 
such an index file could be brought into 
memory at any given time. In order to ac- 
cess all the filenames in the index, pieces 
would have to be flipped in and out. This 
was so time consuming that it slowed 
down the operation of an early version of 
DCOMPRK by an astounding 500 per- 
cent! And that was on a 386 machine with 
a large disk cache. 

This was enough to convince me what 
DCOMPRES should do. The I28K of 
pathname overhead is eliminated by open- 



LZW COMPRESSION ROUTINES 


CODE EXCERPT (1 of 3) 


LZW conprestion routines 
;;;;;;;;;;;;;;;;;;;;;;;;; 


; Zero out the table 


init tab 


xor 

mov 

mov 

push 

pop 


mov (sil.cmp code, i 
mov [sii.suCTix, al 
inc al 

add si, 'Size table 
loop Ip 


cst [code6_used] , 256 


mov 


init tab 


Actual decompression routine 


near 


call paint 


XT owners don't think we 
crashed. . . 


call 


CB:(which_code}, 0 ; initialize a bunch o£ variables 

CSX [hold], 0 

C8:[s_ptr], offset cs: stack ; not a real stack 
c8:(out cnt], 0 
ca:(bu£T_cntj, 0 

cs: [buf f_size] , 0 .. , 

C8i(tmp], 0 . .. ... 


dx, offset cstdir name! 


; read a cod. In ' 

; save it 

; stuff on the stack' " 

; unstuff into the out^t tile / 
i 

; save it' iix 

; loop, get a code, expand 
t we're done on cer^ 

; table^Xull in coii ^caBqr TV^|&|y 

; yea. Reset eve^thing 
; and start “V'r 

' ■ ■ ^ 


>^all 


get code 

>atul£ ' 
unstuff 

c8t[old_codej,' ax 
oa([last_^char], bl 


decodex v 

ji 


call 

.(KAOV 

call 

call 


get code 

bl,'al 

stuff 

^unstuff Ain - 
CSX [oId_code],., ax 


Figure 3: The decompression routine for DCXTMPRES, written in assembly language, complements 
the C-based compression procedure (shown in Figure 5) used by PCMANAGE. 
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CODE EXCERPT (2 of 3) 


ing a separate INDEX.CMP file in each 
subdirectory, containing just the filenames 
and all the access information for the files 
in that directory. It works, and it's fast. 

A WALK THROUGH DCOMPRES 

DCOMPRES is the TSR portion of the 
package. To save memory space, it is writ- 
ten in assembly language. Although it’s 
easier to write TSRs in higher-level lan- 
guages such as C, the overhead of the 
higher-level language’s runtime library 
routines makes the resulting file substan- 
tially larger than an equivalent assembly 
language program. 

The typical TSR determines whether 
the TSR routine is already mnning (and ex- 
its with an error message if it is), preserves 
the current address pointed to by an inter- 
rupt, replaces the address with one point- 
ing to our own routine, prints a welcome 
message, and exits through a TSR call that 
allocates all of the memory required for the 
program to run. IXTOMPRES is entirely 
conventional in this respect. Once the pro- 
gram has gone TSR, it does nothing until 
the revectored interrupt is called. 

DCOMPRES works by taking over the 
vector for interrupt 0x21, the main DOS 
interrupt. Whenever a file is to be ac- 
cessed, the DS:DX registers are made to 
point either to the null-terminated ASCII 
filename or to a special structure called an 
FCB. Simply by calling DOS with DS;DX 
set up properly, the file is opened or other- 
wise accessed. DCOMPRES intercepts 
the return from the open call to DOS and 
catalogs the access. 

The routine called new_dos is the entry 
point to DCOMPRES once it has become a 
TSR. Upon getting a DOS call, the current 
state of the processor flags is saved, inter- 
rupts are turned back on (generating an in- 
terrupt always turns off interrupt process- 
ing), and a check is made to see whether it 
is a new DOS call that will be needed later. 
If not, the AH register is checked to deter- 
mine if it is a call in which DCOMPRES is 
interested. If not, the flags are popped 
back off the stack and DOS is called as if 
DCOMPRES didn’t exist. 

Assuming the call in question is a sim- 
ple handle open call, a jump is made to the 
h_open routine. Since this routine is 
shared by multiple function calls to DOS, 
the actual call is preserved to mark its pres- 
ence (so it doesn’t call itself recursively). 


jmp 

decode r‘ ; 

now we*re bach to nonnal 

•xitt 

call 

output ; 

exit. Force output of last code 

mov 

bx, cstCout handle] 


mov 

ahp 03eh 


int 

21h ; 

close decomp 'ed temp file 

nov 

C8:[was compressed], THUS 


call 

paint ; 

Yol XT owner 1 waXe upi 

rat 

1 

good-run exit point 

no axitt 

mov 

cs t { incode ] , ax ; 

save the code 


ax, cstlcodes used] ; 

already in table? 

ji 

9P ; 

yes 

;;;;;;;;;; j ;; n; ; 

;;;;;;;; 


;; Special class 

of codes for highly repetitive strings. The code can 

} ; ba transmittec 

before it exietai so, we eimply add a new code 


; ; ; M ; ; ) 


BIOV 

ax, cst[old code] 


BIOV 

bl, c8<(laBt char] 


call 

stuff 


90: push 

ax ; 

save the code 

mov 

cx, size table ; 

get the suffix 

mul 

cx 


BIOV 

si, ax 


add 

si, offset cstcodes 


pop 

ax 


cmp 

ax, 256 ; 

■low* code? 

ji 

! 

yes. end loop 

mov 

bl,cst [si] .suffix 


call 

stuff ; 

enter onto stack 

mov 

ax, csi[si].cmp code ; 

next code in code sequence 

jmp 

9h j 

loop 

99: mov 

bl, cst [si] .suffix ; 

do the last char 

mov 

cs:[last char], bl ; 

and save it 

call 

stuff ; 

add to stack 

call 

unstuff ; 

write out whole stack 

ciw 

cs: [codes used], MAX CODE 

; full table? 

j* 

«p ; 

yes 

;; n : 

nt 


f t Add the code 

into the table 


ntttntfijtiiiti 

;n; 


mov 

ax, cs: [codes used] 


mov 

cx, size table 


mul 

cx 


mov 

si, ax 


add 

si, offset cstcodes 


mov 

ax, csttold code] 


mov 

C8:[si].ciq> code, ax 


mov 

al, csi(lasr char] 


mov 

cs: [si] .suffix, al 


inc 

c8:[code8 used] ; 

up the number of codes used 



in table 

99: mov 

ax, c8:[incode] ; 

save original code 

mov 

cs:(old code], ax 


Imp 

decode ; 

next! 

do decomp andp 


;;;;;;;;;;;;;;; 


;; The codas are 

actually 12 bit entities 

a byte and a half. So, take 

;; turns reading 

two bytes, returning 12 bits, then one byte, returning 

; ; old half byte 

(a nik^le) and new byte. 

That's a code. And it fits 

1 ;; within a register. Bow nifty ( 


1 

;;;;;;;;;;;;;;;; 


1 get code: 

cmp 

cs: [which code], 0 ; 

even or odd code? 

jnz 

odd code 


call 

get byte ; 

get the first byte 

jc 

get_^code_ret j 

eof 

xor 

ax, ax 


mov 

al, byte ptr cBt[tmp] ; 

get byte 

mov 

cl, 4 ; 

and pop it down a nibble 

shl 

ax, cl 
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call 

get byte ; 

get next byte 

je 

get code ret t 

eof • ■ 

nov 

bx, ax } 

turn it into a code and save 

xor 

ax, ax ; 

left over nibble. 

mov 

al, byte ptr c8t[tmp] 
ca:(hold], ax 

• 1 V '-1. 

mov 


and 

cst(holdj, Sfh j 

set the leftover flag. . ^ 

mov 

cl, 4 

8hr 

ax, cl 

■■ 

or 

ax, bx 

cs: [whlet^code] , 1 


mov 


jmp 

get_code_^ret 


odd code: 



“ mov 

ax, c8:[hold] ; 

retrieve left over nibble 
pop it up V,: 

mov 

cl, B } 

ahl 

ax, cl 


call 

get byte ; 

get next byte t, -.r 

jc 

get code ret ; 

eof? Shouldn't ba(^n ■ ... .....i 

or 

al,~byte ptr C8:[tmp] ; 

add it in f 

mov 

cs: (whlch^code] , 0 ; 

set for even read next tine . ^ 

gat code ret: 


'. 

ret 


code in ax ; ■; '-i' ^ 

;;;;;;;;;;;;;; 

;;;;;;;; 


; ; character 

.n bl gets stuffed onto stack ' 1 


;;;;;;;; 

• A. .'. 5 

stuff: 



push 

si 

'■i,- / ■ ;'. i' 

mov 

me 

si, cs:[8 ptr] 
cs 1 1 s_ptr 1 


mov 

bYte ptr cs:[sil, bl 


pop 

sx 

.* 

ret 



;;;;;;;;;;;;;; 

;;;;;;;;;; 

« 

1 Get characters off stack In reverse order. Add to buffer, write buffer 1 

;; if it gets 

too large 

If- •« A 

unstuff : 



push 

ax 


push 

bx 


push 

si 

' 

mov 

si, cs:(s^tr] 

y.' 

unstuff Ip: 


" -1 

dec 

81 


emp 

si, offset c8:Btack 


jl 

unstuff end 


emp 

C8:rout enti, INBUF SIZE 


jnz 

9F 


call 

output 

■ - 

9(3: mov 

al, byte ptr c8:[Bi] 


mov 

bx, cst{out ent] 


inc 

cs:[out ent] 


add 

bx, offset CB:out buf 


mov 

byte ptr C8:(bx], al 


jmp 

unstuff Ip 


unstuff end: 



mov 

cs:[s_ptr], offset cs:8tack ; reset the stack 

pop 

si 


pop 

bx 


pop 

ax 

: - f. 

ret 




and DOS is called as a subroutine. All of 
the handle calls return the handle in the AX 
register, and the handle is saved immedi- 
ately upon a successful call. If the call is 
unsuccessful, it simply returns, resetting 
the in_use flag as it exits back to the user 
program. 

The lookup routine, excerpted in Figure 
2, is the heart of the program and it should 
be examined in detail. 

The lookup routine saves all of the reg- 
isters and calls an lOCTL on the returned 
handle from DOS. This will determine if 
the handle represents an open device (such 
as CON, COM, AUX, PRN, NUL, or a 
user-defined device). Since there can’t be 
any compression on a device, if the device 
bit is set in the return of the KXTTL call, we 
simply return. 

If the handle does not point to a device, 
then it must point to a file. The user pro- 
gram’s Program Segment Prefix (PSP) 
contains the actual handle information. 
We don’t want to disturb this (it might not 
have room for what we need to do any- 
way), so we preserve the current PSP ad- 
dress and replace it with our own, which 
was originally saved in the install routine. 

At this point DCOMPRES enters the 
risky world of undocumented interrupts. 
Microsoft might one day change DOS in 
such a way that all the programs that use 
these undocumented interrupts will itrune- 
diately cease to work. The odds of this 
happening are remote, however: you’ll not 
be ^one if you continue to use those un- 
documented interrupts that should long 
since have become a formal part of DOS . 

AH=0x50 and AH=0x51, for exam- 
ple, let programmers get and set the PSP. 
Without them, programs like 
DCOMPRES would have to resort to a va- 
riety of nasty workarounds. Yet, these 
calls (which exist in DOS 2.x, 3.x, and 
4.x) aren’t documented. (In DOS 3.x and 
4.x at least one equivalent call is docu- 
mented.) We need them, so we’ll use them. 

After the PSP’s are swapped, another 
undocumented call is made, f happens 
that given a null-terminated filename or 
partial pathname pointed to by DS:SI and a 
buffer of up to 2-1-64-1- 14 bytes (that is, the 
drive letter and colon -I- pathname -I- file- 
name, period, extension and null), a call to 
DOS with AH =0x60 will generate the 
fully qualified physical pathname to that 
file, liiis powerful call works even with 


SUBST, with network drives, and with all 
the shenanigans a programmer or weird 
extension to DOS might pull. Yet it re- 
mains an undocument^ call all the same. 
Use it with caution — but use it anyway. 

After pathname qualification, the actu- 
al disk is examined to determine if this is a 
floppy disk drive or the hard disk. If it’s a 
floppy, we simply return doing nothing: 
DCOMPRES is for hard disks only. 


The pathname and the filename are sep- 
arated by locating the last \ in the tempo- 
rary buffer. The filename is stored in one 
area, the pathname in another, and the 
pathname is then compared with one 
stored in the dir_name2 variable. If they 
match, then we haven’t changed directo- 
ries and we can proceed. 

If they don’t match, then the pathname 
has changed since our last access. 'The in- 
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MONITORS 


MULTIFUNCTION CARDS 


CMO HAS THE BEST 
SOLUTIONS TO YOUR MULTI- 
USER APPUCATIONS. 

If you are looking for a 
Complete Solution, our trained 
staff of Networking Specialists 
can assist you in designing your 
multi-user system. We configure, 
test and provide on-going 
support for a full tine of 
Networking software, hardware 
and connectivity products such 
as: 

Novell Gateway 

3Com Western Digital 

Tops Thomas Conrad 

SCO-Unix Tiara 

Protcon Orchid 

Standard Micro Systems 

Our ACCESS family of 8088, 
80286, and 80386 based 
computers can be configured 
around your needs for 
workstations and file servers. 

Ask us how to design the 
ACCESS 386/20 Tower (shown 
below) around your networking 
and/or multi-user application 


Complete Network System 

286/ 12MHz (2MB) File Server, 
lOMHz 512K Workstations, 
Arcnet Interface, Loaded Netware, 
Ready to Turn ON! 

• ASSEMBLED • TESTED • 

• CERTIFIED • 

4 User (40MB) Uvel-I S 5,993 
6 User (40MB) Uvel-U 8,799 
8 User (40MB) Uvel-H 10,300 
ACCESS lOMHz WkSu. 693 

Novell Netware 

ELS 4-User Uvel-1 $549 

ELS Level-11 V2.15 1,299 

Adv. NETWARE 286 V2.15 2,399 
SFT NETWARE 286 V2.15 3,499 
Orchid 

PCNet Adapter Card 339 

Standard Micro Systems 
8-Bit Arcnet PC ^ards 1 79 
16-Bit Arcnet Board 399 

Tiara 

8-Bit Arcnet Boards 129 

16-Bit Arcnet Boards 299 

8-Port Active Hub 299 

MCA Ethernet Boards 389 

Thomas Conrad 

8-Bii Arcnet Boards 179 

16-Bit Arcnet Boards 329 

16-Port Active Hub 795 

Tops 

Tops for DOS 2.1 119 

Tops for Mac 149 

In^x Starter Kit 339 

Western Digital 

EtherCard Plus 249 


Amdek 

Video 210 Plus TTL Amber $99 
Video 410 TTL Monochrome 145 
Color 732 PS/2 VGA 399 

Color 632 14" VGA 379 

SmartScan 735 MultiScan 489 
1280 15" Hi-Res White 699 
Cornerstone 

Single Page Monochrome 699 
Dual Page PC 16 Shade 2399 

Magnavox 

7BM623 12" TTL Amber 89 
7BM749 14" Flatsquare VGA 149 
CM8762 14" Comp/RGB 249 
8CM515 14” RGB Analog 279 
9CM053 14" Hikes EGA 339 
9CM032 14" VGA Display 349 
Mitsubishi 

XC-1410C 14" EGA Display 349 
XC-1429C 14" PS/2 VGA 439 
DiamondScan 14” Display 499 
NEC 

Multisync 2A 499 

Multisync 3D VGA 699 

Packard Bell 

PB-1272 12” TTL Mono 89 
PB-1422EG 14” HiRes EGA 359 
PB-1472 14" TTL Mono 99 
PB-8541 14” VGA Display 299 
Polaroid 

Palette Plus 2199 

Seiko 

CM- 1440 14" VGA Display 629 
Wyse 

Wyse.30 14” ASCII Display 329 
Wyse-50 14" ASCII Display 399 

Zenith 

ZFM-1490 14" VGA Analog 599 


AST 

Six Pak Plus Board $129 

VGA Plus Adapter 389 

Rampagc/286 512K 399 

Boca Research 

BocaRam/AT 0-4MB Board 149 
Boca MCA Serial/Parallel 145 

Boca MultiEGA 149 

DCA 

Irma Convertible 3 469 

Emerald 

3XTwin Local 5251 Emulat. 549 

Everex 

Micro Enhancer EGA 129 

Ram 3000 Deluxe 0-3MB Bd 89 
View Point VGA 256K 279 

3th Generation 

Logical Connection 256K 439 

Headland 

Vega VGA Adapter 209 

Vega VGA 1024i 249 

Hercules 

Graphics Card Plus 169 

VGA Card 199 

Intel 

AbovcBoard Plus w/512K 429 

AboveBd. Plus I/O w/512K 499 
Inboard 386/PC 80386 CPU 579 


Visual Edge 
8087 PC/XT Coprocessor 
80287-8 IBM XT 8MHz CoP. 
80387-16 16MH2 80386 
Orchid Technology 
TinyTurbo 286 
ProDesigner VGA Adapter 
Renaissance 
VGA 640x480 256K Pal 
VGA 800x600 256K Pal 


449 

89 

209 

369 

229 

269 

179 

239 


«aoi 


BUY THE TOWER. GET THE POWER. 

ACCESS Tower 386/20 




• 32-bit 80386 8/20MBz Main System Board 

• 1MB 32-bit DRAM subsystem, expandable to 9MB. 

• Eight slots: 2 32-bit, 5 16-bit. 1 8-bit. - 

• 8MHz bus clock, wait state selectable ^ V mv 

• Supports 80387 Math Coprocessor. H 

• One parallel port and two serial ports. 

• 102-key "AT" style enhanced keyboard. 

• I 2MB Hi-densiiy 5W floppy disk drive 

• Five % height drive bays. 

• Western Digital 1:1 interleave dual floppy/hard controller. 

• 200 watt high capacity power supply. 

• COMPAQ compatible. 32% faster than COMPAQ 386 

• Norton SI Rating V4.0: 22.5. 

• 64K BIOS, setup and diagnostic utility built-in. 

• Clock/Calendar with Battery Back-up 
System Configurations: 
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Mono 


M.b99 

$3,499 

EGA 

SZ.799 

$2.9V9 

$3,799 

\ (..A 


$3 0<»<J 

$3,899 
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Call 800-233-8950 
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COMMUNICATIONS 


Anchor 

1200 Baud External S 99 

2400 Baud External 159 

2400 Baud Ext w/MNP 5 269 

Everex 

Evercom 24+ 2400 Baud Ini 149 
Evercom 2400 Baud Ext. 185 


Hot Special 



HAYES 

Smanmodem 2400 

$349 


Hayes 

SmartModem 1200 Baud 275 

Intel 

2400B Classic Internal 169 

PS/2 2400B internal 249 

2400EX External 199 

Mnnita 

M1200 Facsimile 599 

Panasonic 

UF-140 Panafax 899 

Practical Peripherals 
1200 Baud internal 65 

1200 Baud Stand Alone 84 

2400 Baud internal 135 

Sharp 


FO'220 Facsimile Machine 699 
The Complete PC 
Complete Fax 4800 Board 259 
Complete Answering Machine269 


COMPUTERS 


AST 

Bravo 286 Model 5 888 

Premium 286 Model 140X 1999 

Compaq 

DeskPro 286 Model I 1699 
SLT-286 Uptop 40MB 4499 
IBM 

PS/2 Model- 30/286 20MB 1999 
PS/2 Model-50Z 30MB 2499 
NEC 

ProSpeed Ultralite Lpips Call 

Panasonic 

Business Partner 1650 599 

Toshiba 

TIOOO 80C88 Uptop 639 

T1200 Dual Floppy Backlit 1549 
T1200 20MB Backlit 2199 

T1600 20MB 286 3499 

Zenith 

MiniSport 1MB Uptop NEW 


SuperSpwn &z SuperSpt 286 Call 


PRINTERS 


Alps 

ASP- 1 000 9.Pin Dot-Matrix $169 
Allegro 24 24-Pin Flatbed 319 
P2000 9-Pin 250cps 136 Col. 699 


P2100 9-Pin400 cps 136 Col. 1099 
LPX-600 User Printer ''O 

Brother 

M-1709 240cps. 132 Col. 369 

M-1809 360cps 80 Col. 399 

M-1824L 24-Wire 80 Col. 499 
HR-20 20cps Daisywheel 329 
HL-8 User Printer 1999 

Epson 

l_X-810 200cps. 80 Col. 179 

FX-850 264cp5. 80 Col. 339 

FX-1050 264cps. 132 Col Call 
LQ-510 ISOcps. 24-Wire 329 

LQ-850 330cps. 24-Wire Call 

LQ-1050 330cps. 132 Col. Call 
LQ-2550 500 cps, 24-Wire Call 
Hewlett Packa^ 

Thinkjet 2225 329 

Pacific 25-in-One HP Font 279 
Pacific 1-2-4 HP-LJ Memory 339 
NEC 

P2200 Pinwriter 24-Wire 359 

P5200 Pinwriter 265cps 519 

P5300 Pinwriter 136 Col. 669 
LC-890 PostScript User 3295 

Okidata 

ML-183 120cps. 136 Col. 229 
ML-182 Turbo 220cps 239 
ML-320 300cps, 80 Col 359 

ML- 380 ISOcps. 80 col. 389 

ML- 390 270cps. 24-Wire 499 

ML- 393 450cps 24-Wire 1049 

Panasonic 

KX-P1180 192cps. 80 Col. 185 

KX-P1191 280cps. 80 Col. 239 

KX-P4450 User 1399 

Seikosha 

SP1600A1 leOcps. 9.Pin 179 
SK-3000AI 300cps. 136 Col. 369 

Star Micronics 

NX-1000 140cps. 9-pin 165 

NX-2400 24-Wirc 170cps 349 

Toshiba 

ExpressWriter 301 349 

ExpressWriter 311 439 


I/O DEVICES 


Chinon 

DS-3000 Scanner 569 

Houston Instr. 

9012 HIPAD +12”xl2" Tab. 399 
PC695A 4-Pen A&B Plotter 599 


Logitech 

New Logitech Mouse M9 79 

ScanMan 400DPI HiRes 189 

Microsoft 

Serial or Bus Mse. 119 

MSC 

PC Mouse 69 

SnmmaGraphics 

SummaSkctch + 12"xl2*' 399 

The Complete PC 


Complete HandScan 14 Page 169 
Complete Full Page Scanner 579 


Super Savings Special 



Panasonic 
KX-P1124 
24 Wire 


$289 


STORAGE DEVICES 


Archive 

Archive/XL 40MB Internal $339 

Micropolis 

159MB 23Msec ESDI 1299 

Miniscribe 

8425 20MB 3V4” 40Msec 249 

3650 40MB 5W” 61Msec 329 

Mountain Computer 
TD-4000 40MB Int. Tape 369 

TD-8000 80MB Int. Tape 449 

Plus Development 
20MB HardCard 519 

Seagate 

ST-225 20MB w/cont 249 

ST-238 30MB w/cont 289 

ST-251-1 40MB 28ms 349 

Sysgen 

Bridge-File 514" External 249 

Reliant Model-215 60MB 469 

WELTEC Laptop Subsystems 
360K 5W" External Floppy 199 

20MB Portable Hard Drive 849 


SOFTWARE 


Aldus PageMaker $469 

Ashton-Tate dBase IV 459 

BLOC Form Tools 55 

Borland Quattro 1 59 

Central Pt. PC-11 Opt. Board 119 

DAC-EASY Accounting 60 

DataStorm ProComm Plus 49 

Dclrina Per Form 159 

5th Generation Fastback + 98 

FoxBase + Development 199 

Intuit Quicken 33 

Lotus 1-2-3 299 

MECA Managing Your Money 1 19 

Microcom CarbonCopy + 109 

MicroPro WordStar 5.5 239 

Microsoft Windows 286 70 

PaperBack VP-Planner + 1 19 

Peter Norton Adv. Utilities 80 

Quarterdeck DESQView 2.02 60 

SPC: 1st Choice 3.0 90 

SPC; Professional Write 149 

Traveling Up-Link + 85 

WordPerfect 5.0 219 




LEASING 


Over 500,000 Satisfied Customers 


800 ^ 233^8950 

In Canada caU: 800-233-8949 

All Other Areas call; 717-327-9575 Fax caU: 717-327-1217 
Educational, Governmental and Corporate Organizations 
Call toU-fm: 1-800-221-4283 

CMO, 101 Reighard Ave., Dept. Bl, Williamsport, PA 17701 


MMC 


POLICY: Add 3% (minimum S7.00} shipping and 
handling Larger shipments may require additional 
charges. Personal and company checks require 3 weeks 

to clear. Credit cards are not charged until we ship — » — 

Pennsylvania and Maryland residents add appropriate sales tax All prices a^ U.S.A. 
prices and are subject to change. All items are subject to availability. We cannot 
guarantee compatioility. We are not responsible for typographic or photographic 
CIRCLE 183 ON READER SERVICE CARD 
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dex file in the old path is updated as needed 
and then closed. An attempt is made to 
open the index file in the new directory. If 
the index exists, it is read into the buffer, 
along with the previously preserved path- 
name. If the index doesn't exist, it is creat- 
ed, and the contents of the buffer are set to 
zero. Finally, the new path is written into 
the dir_name2 variable and the contents of 
the num-Tile variable through the end of 
the newly zeroed buffer are written out to 
disk. 

At this point, whether the index file ex- 
isted or not, we're at the a_match label in 
Figure 2. The filename is moved from the 
temporary buffer into the file-name vari- 
able, and then the now-in-memory index is 
examined to see if the filename already ex- 
ists in it. 

The buffer contains up to 100 structures 
of the type "file”. This stracture has en- 
tries for the filename, the length of the file- 
name, date and time of last access, the sta- 
tus and access count of the file (both 
discussed below), and two pointers to oth- 
er members of the index file. The buffer is 
structured as a binary tree. A binary tree is 
simple in concept: each node on the tree 
has pointers to the left and to the right. Left 
pointers point to the members of lesser val- 
ue than the parent, right pointers point to 
nodes with greater values than the parent. 

Traversing and updating the tree is easy 
enough: the file_name contents are com- 
pared with the filename contents of a node . 
If there's a match, the date and time of last 
access is updated. If there is no match, the 
value in the target node is determined to be 
less than or greater than that of the current 
node. The pointer is then reset appropriate- 
ly and the process continues until the prop- 
er node is reached or the end of a branch. If 
the latter is the case, the next unused node 
is used (if one exists) to hold the informa- 
tion for the frle in fileLJiatne, and the par- 
ent node's appropriate pointer is reset to 
the freshly allocated and filled-in node. 

Whenever a new node is inserted into 
the tree or an old node is updated, the dirty- 
bit variable is set, and the modified con- 
tents of the buffer will be written out to 
disk before the file is closed. 

In this version of DCOMPRES. only 
the fust I(X) files in any given directory 
will be indexed; subsequent entries will be 
ignored. Although it would be possible to 
allow for more entries, this would impinge 


on the amount of memory justifiably allo- 
cated to a TSR program. 

If a file's entry is found in the buffer, it 
is checked to see if its status byte indicates 
that the file is compressed. Inclusion of the 
/i switch when toiling tells DCOMPRES 
to make every file a candidate for decom- 
pression, not just the ones with the COM- 
PRESS bit set in their index entry. 

If the status byte indicates the file is 
compressed, it is decompressed in the do- 
decomp routine (see Figure 3) and a flag is 
set to indicate the file was compressed. 

Eventually, it returns from the lookup 


routine, resetting all of the registers from 
the stack. The decompression flag is ex- 
amined and, if set, the file in the user's 
space is closed and the compressed version 
is deleted. The decompressed version of 
the file, contained in a file called 
DCOMPRES. $$$ in the target directory, 
is then renamed to the original filename re- 
quested by the user program and the origi- 
nal DOS operation is executed again, us- 
ing the previously saved function code. 
Eventually, the c^l to DOS returns to the 
user program and the user program exe- 
cutes normally as if the frle had never been 


INDEX FILE PROCESSING ROUTINE 


CODE EXCERPT (1 of 2) 




ProceaB aach entry In the index file 


1 . 

2 . 

3. 

4. 

5. 

6 . 
7. 
9. 


Slide dovn the tree ae left as you can via recursion. 
When the left end of a branch is hit, output the file 
fomatted pretty. ^ 

If not a N<»MhL file, skip it. 
otherwise, check if "outdated”, skip if not. 
otherwise, do the caf^ression on the file. 

Output the status when starting, update it when done. 
Process the rest of the tree - the righthand side. 
Return 


1*1* 'lif 



check_date( struct INDEX *ip) 


long timel • doatounix(4ip>>da, 4ip«>ti); 
long tinel; 
long dtime; 


tiiBe(4tine2}; 

dtime • (tiM2 - tiiBel)/(long)(60L 
retum( (iDt)dtine); 


60L * 24L)r 




void 

8can_files(int cnt) 

{ 

int XX ; 

int yyj 
int Btat; 


if (kbhit( ) ) 
{ 


} 


if (getch( ) 
return; 


ESCAPE) 




cnt— j , 

if ( index(cnt ] . lef t jptr ) 

( TT;.;,'.-.. _ 

sc - . 8can__files(index[cnt).left_^ptr)f-T^ 

oprintf(*t-12o %02dt%02d %02d/%02d/t02d rr 
'Jin.:.'. index[ciit).fileaaiis, 

iDdex[cnt].ti.ti hour, ' 

^ i indexfcntj.ti.ti min, 

indextenti.da.dajaon, 
index (cnt]. da. da~day, 
iodez(cnt] .da.da^ear '4: 

' do^stat < index ( cnt ) . status ) ) 

if (index[cnt]. status compressed) >1// 

tot_coii®ressed*M.; , ^ 


XX « wherexo; 
yy • whereyOf 
cprintf (*ts' 



Rgure 4: PCMANAGE scans each file in the INDEX.CMP file to see if the file is old enough for 
compression. This is a recursive routine, since (as a transient program) it has all the stack space it 
needs. The compress check is done only on "normal” files. 
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Quality 


Service 



Gateway 2000's quality standards set us apart from our 
competition. From the top quality name brand components used 
in our systems to the painstaking quality assurance tests we 
run on our machines, you are guarantee a top quality computer. 
Our complete line of computer systems are hand built in our 
factory located just outside Sioux City. Iowa. State of the art 
technology is u^ to provide you with a combination of perform- 
ance, compatibility, and reliability that few vendors can match. 
One customer recently wrote: "The quality of your work is 
exemplary and frankly has made a lot of others jealous because 
they bought systems which were comparable in quality but with 
a stiff price difference”— George Syty. 


Gateway ZOOO's service policies are the best in the industry. 

We stand tehind all of our systems with a 30 Day Money Back 
Guarantee and a I Year Warranty. We also offer Lifetime 
Toll-Free Technical Support, and Free Federal Express Ship- 
ping of replacement parts. If our technicians can't solve your 
problems over the phone or Fed-X you a solution we can dispatch a 
technician to most locations to provide Free On Site Service. 
Our policies are great, but it's our people that really set us apart 
from the competition. Look at what our customers write: 

“Thank you very much for kind attention and help. I am 
highly recommending your corporation to colleagues for your 
quality and serv/ce "—Herbert Markley. 

“I've always heard your forte is customer service, and now you 
have definitely proven it to me"— Jose De Jesus. 

"/ am really glad I chose Gateway 2000”— Jerry Langland. 

"/ feel compelled to express my gratitude to your company for the 
impeccable service and support I received”— Andrei Weiszmann. 

“It is a pleasure indeed, to work with a computer sales 
company that e.xhibits a genuine desire to satisfy the customer”— 
Ron L. Kinney. 



I 


Folded edge of the page 


dpis Jdipo sg) uo suo!pnj:)su| mohoj 'x 


>|Deg pa:M9AU| 



Gb&ilipBack-OOlB 


Back 


1. Follow Instructions on the other side 


This is where it all comes together. 

We founded Gateway 2000 on this farm located near Sioux 
City, Iowa to provide top quality computers at unbeatable prices 
with uncompromising service after the sale. No other company 
offers you the combination of Price. Quality, and Service that 
we do. We want you to be completely satisfied with your decision to 
purchase a Gateway 2000 computer system, and you have our 
personal pledge that you will be. We look forward to you joining 
our thousands of satisfied customers, and establishing a long 
lasting business relationship. 

Sincerely; 


Ted Waiti Norm Wailt Jr. 

President Vice President 


Price 

Gateway 2000 offers the most aggressive prices in the industry. 
We offer fully loaded machines for the same price as most 
vendor’s stripped down models. One customer wrote ‘7’m surprised 
that the computer media haven’t mentioned anything about your 
prices relative to the rest You don't merely edge them out you 
blow them arvay"— Clarence Larson. Lriok at our prices on the 
back page of this ad, shop around, compare apples to apples, 
then call Gateway 20i00’s knowledgeable sales staff to discover the 
GATEWAY DIFFERENCE. "I chose Gateway after much 
research because I felt that the product was the best value for the 
money and the sales staff h’os very patient with my never ending 
list of questions and and inquiries ’’—Keith Lazan. 







386¥GA 


386¥GA 


■ ■ 4 Megs RAM 

■ 1.2 Meg 5(4' Drive 

■ 1.44 Meg 3.5" Drive 

■ 65 Meg 28ms RLL Drive 

■ 16 Bit VGA Board 

■ 14' 1024 X 768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$ 2795.00 

64K Cache Add $500 


GATEWAY 


386SX 


■ 2 Megs RAM 

■ 1.2 Meg 5‘/4" Drive 

■ 1 .44 Meg 3.5' Drive 

■ 65 Meg 28ms RLL Drive 

■ 16 Bit VGA Board 

■ 14' 1024 X 768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 
101 Key Keyboard 

MS DOS 3.3 or 4.01 


$ 2395.00 

with Desqview 386 


25MHZ 


386¥GA 


■ 4 Megs RAM 

1.2 Meg 5‘/4" Drive 

■ 1 .44 Meg 3.5" Drive 
r: 160 Meg ESDI Drive 

■ 16 Bit VGA Board 

■ 14" 1024 X 768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 


$ 3495.00 

64K Cache Add $500 



GATEWAY 2000 • P.O. BOX 2000 
SERGEANT BLUFF. tOWA 51054 

800-523-2000 • 712-943-2000 
FAX 7 1 2*943*2023 

Duttoihf m the ORAM marktet aUpninarru^ftttiotkintr 


■ 64K Cache RAM 

■ 4 Megs RAM 

■ 1.2 Meg 5'/4' Drive 

■ 1.44 Meg 3.5" Drive 

■ 160 Meg ESDI Drive 

■ 16 Bit VGA Board 

■ 14" 1024x768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$ 4995.00 


386$X 


LAPTOP 


■ Gas Plasma Display Screen 

■ 2 Megs RAM 

■ 1.44 Meg 3.5" Floppy Drive 

■ External Port for 5'/4" Drive 
■> 40 Meg 28ms Hard Drive 

■ 1 Parallel & 1 Serial Port 

■ Full Length 16 Bit Slot 

■ Expansion Slot { 16 Bit) 

■ External EGA Monitor Port 

■ 84 Key Keyboard 
MS DOS 3.3 Installed 


$ 2995.00 


286YGA 


■ 80286-12 Processor 
r 2 Megs RAM 

■ 1.2 Meg SW' Drive 

■ 1 .44 Meg 3.5" Drive 

^ 65 Meg 28ms RLL Drive 

■ 16 Bit VGA Board 

14' 1024 X 768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 
101 Key Keyboard 

MS DOS 3.3 or 4.01 


$ 2195.00 



■ 80286-16 Processor 

■ 2 Megs RAM 

' 1.2 Meg 5'/4" Drive 
-- 1.44 Meg 3.5' Drive 

■ 65 Meg 28ms RLL Drive 

■ 16 Bit VGA Board 

r 14" 1024 X 768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 
101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$ 2295.00 



r" 80286-20 Processor 

■ 2 Megs RAM 

■ 1.2 Meg 5'/4" Drive 

■ 1.44 Meg 3.5" Drive 

■ 65 Meg 28ms RLL Drive 

■ 16 Bit VGA Board 

■ 14' 1024 X 768 Color Monitor 

■ 1 Parallel & 2 Serial Ports 

■ 101 Key Keyboard 

■ MS DOS 3.3 or 4.01 

$ 2395.00 


Call for Cusiom Configurations ■ Circle 364 on Reader Service Card ■ Ask about our Installation Program 
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compressed. The only cost was the delay 
time in decompressing the file. 

PCMANAGE 

Since PCMANAGE is run only as a tran- 
sient program, I was able to write it in Tur- 
bo C. That makes things a little easier to 
understand when you look at the code. 
And certainly it was easier to write. 

PCMANAGE opens the INDEX.CMP 
file in each directory it examines on a spec- 
ified drive and compares the last date and 
time of each file’s entry with the current 
date and dme. If the difference exceeds the 
default 7-day threshold (or the time-frame 
set with the command-line Hn switch), the 
file is compressed into a temporary file. If 
the difference in size between the tempo- 
rary file and the original file exceeds 10 
percent and is at least one cluster size or 
larger (or meets criteria specified by the 
/cn and /bn switches) the original file is de- 
leted and the compressed file is renamed in 
its stead. This compression is noted in the 
status byte of the INDEX.CMP file so that 
DCOMPRES will know to decompress the 
file when an access is made to it. 

The main() routine takes care of any op- 
tional line arguments. The memory re- 
quired for various structures is allocated so 
that the storage space does not become part 
of the disk image of the file. This sp^s 
program downloading from PCMagNet. 
Control-C trapping is implemented in or- 
der to allow the DCOMPRES program to 
be toggled on or off as required. 
(IX^OMPRES is turned off at runtime of 
PCMANAGE.) 

Walking through the entire directory 
structure of your hard disk is done by the 
do_dir() routine. By using the DOS find 
first and find next functions, each directory 
is scarmed for directories other than “ . ” or 
If there is an INDEX.CMP file in a 
directory, it is found and scanned via the 
do-index and scan_files() routines, re- 
spectively. 

The scan_file() routine, shown in Fig- 
ure 4, examines the contents of the IN- 
DEX.CMP file, walks the binary tree 
therein, and attempts compressions on the 
files contained within the index file. The 
compression is done by the compressO 
routine, which is shown in Figure 5. 

The only part of the compression rou- 
tine that is a little unusual is the hash-table 
lookup of a used code-suffix pair. Since 



INDEX FILE PROCESSING ROUTINE 


CODE EXCERPT (2 of 2) 


als« 

if (lndex[cnt]. status »» LOW) 
tot^bypassed-M-; 

elsa 

if (index[cnt] .status NORMAL 44 
chec)c_dats(4index[cnt] ) >» days) 


gotoxy(xx, yy); 
cprlntf (do_stat(TESTING) ); 
Btat ■ cciipre88(4index[cnt] ) 
window(2, 11, 79, IS); 
gotoxy(xx, yy); 
cprintf("%s“, do_Btat(stat) ) 


if(t('M-8can cnt 9 2)) 

putch('\n-); 

slse 

pUtCh( VERTICAL); 

if ( indsx t cnt ] . right_^tr ) 

{ 

Bcan_f ilss ( index [ cnt ) . right_j>tr ) 



If ths file is on tbs exelode list, return without procetting 
Open the file end get the file length 

Open the scratch file and write our tag. The tag atarta with an 
IMT 2S, an exit Instruction in ease a pconpress file is run without 
PCOMPaiSS running, no syatea hang. 

Initialise evesythiag and read the first character from the file 
For each character in the tiles if the character and last code 
are already in the table, get the next character and try again. 

If there isn't rocaa in the table to stuff the new coobination, 
output a reaat coda, raaat the table and continue. 

Print out pretty stuff whan enough data has bean procaeaad 
wbau finished with tha input character, output the last coda 
Check tha eeapraaaiotk ratiea. If enough, raaova tha original 
input tile, reaat the atatua byte on this file's indax entry, 
otherwise, sisply resove the temp file. 

Return 


chsr fnaaelNAX PLBN * max FLEN); 

char tap naae(RAX FLXN *■ lUx FLSM); 

int fdlT 

int fd2; 

char c; 

unsigned t^ code; 

long file^len; 

int each~ char; 

struct ftiaia ft; 


if ( exclude ( ip->f ilanaSM) ) 
< 

tot akippad-M'i 
ratnm(8KIF); 


tot^axaminoH-; 

wiod0w(2, 17, 79, 23); 

elraero; 

gotaKy(2,l); 

eprintf(”%d out of Id files precaaaad. Total tdll coepraaaion,\ 
tld bytes ssvad\n', tot axaains * tot skipped, num files, 

€btal_ia cnt 7“(int)((lfi •" total^in_cnt - 
total_ouT_cnt) )/total_in_cnt) i 1,“ ” 
total_in__cnt - totsl_out_cnt) ; 

lD_ent « ootjcnt " BL; 

sprintf (fnaaa, *lsls”, milyjdir, lp->filanaM); 

sprintf (tqpi^osas, *%s%s‘, oKly^dlr, 'COMPRESS. $$$*); 

if((fdl > opan(fnaBM, 0_R0Mra.Y | o_bimary)) •• >1) 


Figure 5: PCMANAGE uses this routine to compress each file and then check the resulting 


compression against the various parameters given by the user. Specifying certain parameters will 


allow this routine to remove to the source file arxl rename the compressed file to the original’s name. 
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The simple truth is, the business of 
business is to grow. Tlie sad truth is, 
most accounting 
software can’t Imdle 
that. Built-in 
obsolescence seems to 
be a standard feature. 

Which is the most 
compelling reason to 
consider me ACCPAC® 
line. Because it is precise^ that: a line. 

A smooth, efficient path ror expansion. 
Allowing you to transfer data when you 
trade up. 

The starting point is ACCPAC Bedford. 
Its quick set up and ease of use prompted 
InfdWorld to praise it as a “cut above” 
the competition. 

As you grow, take your data wim you 
and trade up to a 6-module workhorse: 
ACCPAC BPI Accounting. Fast and 
comprehensive, PC World calls it an 


“outstanding valuer 

Finally, our powerhouse ACCPAC 
Plus offers predesigned, off-the-shelf 
solutions for a wide variety of 
businesses. Rated "best in its class” by 
InfoWorld, Plus offers the ultimate in 
power and control. 

One more thing. 

Every ACCPAC product comes wim a 
terrific reature the competition can’t 
match: me support and stability of the 
world’s leading independent software 
company. 

Tb find out more, call 1-800-531-5236. 
In Canada, call 1-800-663-6904. We’ll 
tell you more about ACCPAC and what it 
can do for your business. Namely, help 
it grow. 



O 19d4 Compiaer Assodites International. Inc.. 1240 McK^ Dr.. San fose. CA 95131 


ACCPAC 
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utilities 


PCMANAGE and DCOMPRES 
BY MODEM 


The programs published in PC 
Magazine are available by modem 
from PC MagNei. 

To download PCMANAGE 
.EXE and DCOMPRES.COM. log 
on lo PC MagNei. Enter GO UTIL- 
ITIES or choose PC MAGAZINE 
UTILITIES from the top menu, then 
DIRECT UTILITY DOWNLOAD 
from the next. Enter the filename, 
then select the file from those pre- 
sented. Answer (Y) to DO YOU 
WISH TO DOWNLOAD? Press 
Enter to see the transfer protocols. 
Choose a protocol and download 
the file. 

To join PC MagNet, set your 
communications software for either 
300 or 1 .200 bits per second. 7 data 
bits, even parity. 1 stop bit. and full 
duplex. You can use any of more 
than 300 local access phone num- 
bers, including: Boston. (617) 542- 
1796: New York. (212) 422-8820; 
Chicago. (312) 693-0330: or San 
Francisco. (4 1 5) 956-4 1 9 1 . To find 
the number nearest your dialing 
exchange after you have sub- 
scribed. or for 2.400-bps service, 
connect with PC MagNet and type 
GO PHONES. For Customer Serv- 
ice. call (800) 848-8990; in Ohio 
and outside the United States, cal) 
(614)457-8650. 

When you connect wlihPC Mag- 
Nei. hit Ctrl-C. At tlv HOST NAME 
prompt, enter CIS. At the USER 
ID prompt, enter 1 770()0.500(). 
Enter PC*MAGNET at the PASS- 
WORD prompt and Z10D8921 at 
the ENTER AGREEMENT NUM- 
BER prompt. 

You don't have to be a member 
of CompuServe to access PC Mag- 
Net. It costs $12.50 an hour for 
1.200/2.4(X)-bps service and $6 for 
300-bps, via MasterCard, VISA, or 
American Express. These programs 
can be copied but are copyrighted 
and are made available only for non- 
commercial use. You may make 
copies for others as long as no 

CONTINUES 

Photocopy this page. Trim and 
hole-punch the copy and add it to 
your DOS manual. 



Ross M. Greenberg 


PCMANAGE and 
DCOMPRES 


December 12, 1989 (Utilities) 


Purpose: 


Format: 

Remarks: 


Format: 


To provide automatic compression of infrequently 
accessed files and automatic decompression when they are 
called. The user can set the inactive period necessary 
before a file is compressed, can restrict the drive and/or 
path of operation, and can specifically exclude named files 
or directories. 

DCOMPRES [/i] [/An] 

DCOMPRES is a memory-resident program that should be 
loaded from an AUTOEXEC.BAT file. In each subdirec- 
tory it creates and maintains a file called INDEX.CMP. 

This file stores the date and time each file was last 
accessed and whether or not the file is compressed. When 
a compressed file is called, it decompresses it automati- 
cally. 


o 

o 

n 

o 

5 

3 

Q. 


INDEX.CMP files are normally created with a read-only 
file attribute, as they should never be deleted while any 
compressed files remain in the directory. To remove a 
dirertory requires changing this file attribute with the 
DOS ATTRIB command (for DOS 3.r) or with a utility 
such as ATTR.COM (PC Magazine. June 10, 1986). 
INDEX.CMP files can be created with other attributes by 
loading DCOMPRES with its optional /A« switch, where 
M has one of the following values: 0 (visible, read-write); 1 
(hidden, read-write); 2 (visible, read-only — the default); or 
3 (hidden, read-only). 


If an INDEX.CMP file is accidentally deleted or damaged, 
all compressed files in a directory can be restored by 
loading DCOMPRES with its optional /i switch parameter 
or by issuing a command such as COPY *.* NUL. 


PCMANAGE [/i] [/dn] t/cn] [/bn] [/pd] 


Remarks: When invoked with its default settings, PCMANAGE 

compresses all files on drive C: (including those in all sub- 
directories) that have not been accessed in 7 days and 
whose compression will save at least 10 percent in file 
length and 2,048 bytes (nominally one cluster). The user 
can change the number of days before compression by 
employing the optional /dn switch with values from 1 to 
32767 for n. Similarly, the optional /cn switch sets the 
minimum acceptable compression percentage and 
accepts any n value of 5 or greater. The /bn switch sets the 
number of bytes in one disk cluster (the minimum real 
saving possible); it accepts values from 1024 to 32767 for n. 

CONTINUES 
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DOS Commands 


Utilities 


Note 1: 


Note 2: 


Note 3: 


The optional /prf switch, with an appropriate drive letter 
(and/or path) entered for d, allows ^MANAGE to be used 
on drives other than C: and permits restricting its operations 
to the files along a specific path (and its subdirectories). 

The /i switch is used with PCMANAGE when installing the 
utility. This should not be done until after you have 
prepared any necessary DCOMPRES.EXL (exclude) file, as 
described in the Notes below. This done, and with 
DCOMPRES loaded, use the DOS DATE command to set 
the current date back by at least one week. Then enter 
PCMANAGE / i, which will cause it to examine all files on 
drive C: (or as modified by the /pd switch). Use the DATE 
command to reset the present date and run PCMANAGE 
again, without the /i parameter. All files on the drive except 
those excluded by DCOMPRES.EXL or the optional /pd 
switch will now be compressed initially, if warranted by the 
disk space savings. The files will be decompressed as soon 
as accessed, and programs called frequently will not be 
compressed again. 

Running PCMANAGE weekly will automatically cause files 
that have become stale-dated to be compressed. 

Up to 100 files or directories (and child directories below 
them) can be excluded from possible compression by 
PCMANAGE. All OS/2 files and copy-protected software 
should be so excluded. To do so, create a pure ASCII file 
called DCOMPRES.EXL in the root directory of drive C:. 

List one entry per line. To exclude all files that have a .SYS 
extension and all files in and under an OS2 directory on 
drive C:, the DCOMPRES.EXL file would have two entries: 

*.SYS 

C:\OS2\* 

PCMANAGE and DCOMPRES can handle a maximum of 
1(X) files per directory. Files in excess of this number will not 
be harm^, but will not be processed. 

EXrOMPRES should be installed in the AUTOEXEC.BAT file 
before any antivirus software. Antivirus software that uses 
checksumming procedures that cannot be disabled until 
program execution time is incompatible with DCOMPRES. 


PCMANAGE and DCOMPRES 
BY MODEM 


charge i.s involved, but making 
copies for any commercial pur- 
pose is prohibited. 

Like all good software, the 
programs presented in PC MatiO- 
zine gel upgraded and improved. 
The only way to obtain the nuxli- 
fied versions is to download them 
fromPCMagNet. Here is a partial 
list of the programs that have been 
upgraded to fix minor bugs and 
system incompatibilies. For a 
complete list of all the programs in 
the Utilities Database download 
UDCAT.ARC. 

ANSI.COM. Version \3 
CARDFILE.COM. Version 1.1 
CHKFRAG.EXE, Version 1.2 
(now works with volumes greater 
than ?2 MB) 

D1RMATCH.COM. Version l.l 
EMS4().SYS. Version 1. 1 (fixes a 
problem that EMS4() had with 
Lotus 1-2-.^) 

L1TE.S.C0M. Version 1.1 
LOG.COM. Version 1.1 
RN.COM. Version 2.0 
(now works under DOS 4>r) 
SLICE.COM. Version 1..^ 
SN1PPER.COM. Version 1.2 
ZCOPY.COM. Version 1.2 

Also available: PCM. EXE— a 
self-extracting file that contains 
the Computer Librar\‘ PC Maga- 
zine Reviews Index for 1/SH to 6/ 
89. This easy-to-use database is a 
subset of the Computer Library 
Periodicals Database, which is 
available on CD-ROM and on PC 
MagNct (GO COMPLIB). It re- 
quires the search files in 
PCSRCH.EXE. 

PCSRCH.EXEisaself-extracting 
archive containing the software 
used to retrieve citations from the 
PC Magazine Reviews Index. 


r 


Photocopy this pa^e. Trim ami 
hole-punch the copy and add it to 
your DOS manual. 


PCMAGAZINE DECEMBER 12. 1989 




Now Northgate" Gives You Credit 
and No Payments Until 1990* 

(Payments begin 90 days from the date your Northgate Computer System is delivered to you.) 



WHY TIE UP YOUR 
OTHER CREDIT CARDS? 

Use the Northgate Big N’ 
credit card and avoid the 
"payment crunch." 

Simply fill out the Big "N" request, 
and send it in. Prompt approval 
assured. 

Once you're approved, simply call 
our TOLL-FREE number and one of 
our expert system consultants can 
help you design the Northgate 
System which will best suit your 
needs, and it will be shipped to 
you right away. 

Best of all, there will be no 
payments due on your Northgate 
System for a full 90 days starting 
from the day you take delivery! 


BIG ‘N’ REQUEST FOR CREDIT 

A married person may apply lor individual credit I am applying lor (please check appropriate box): 
JOINT CREDIT with another person Complete entire application 

MOIVDIML CREDIT but rely on income or assets ot another person as a basis tor repaying the credit 
requested Complete entire application 
' RKRVIOUAL CREDIT. Complete sections "a " and "b" only 
Please complete all appropriate sections, provid ing at least tw o year's res idence and employment histoty This will enable your application to be 
processed as quickly as possible It you are sell employ^, please be sure to complete section "O ' 


Applicantt mutt be 18 yeert ol age or older. 


a. Your Personal Information 



Reguested lirte ol Credit $ 


YMir NgiM: Firsi 

Initial Last 

Mo 

Oottoffilrtli; 

Day 

Yt 

Sociil Security WMWttf: 

httMt AMtti Street 

Apt • 

City 

SUte 

Zip 

Hoim PIwm 

_ .L ..i . 


Date Hi Rgiiimi: Month 

War 

MunMe fWMM: $ 


Buy Rent Other 

r' '.] n 

PitviMS Miwii: 

Ymt Emfifytr (ti self employed, se 




OMNOf 

From 

To 

e rear panel ) 

Mo 

Oftt of twpMyitmit: 

Yt 

PosMm: 

M—tMy 

Gross S 

Net % 

fiigliitt’s Mims: Street 


City 

State 


BetMtsi RNar 

( ) 


Rftvmii 

AMrtu: 



OMtt it 



EwMw: 




EagMvwot: 

from 

lo 

irtcflme kom aRmony cM suKnrt gi 

dINot Mcmh' 






sepvate maatlcrtance payments need 














to have * consdeted as a basis tor 

1 have received smee 



Monitwy vKome 


'epayeig m>s obiigaiieA 




Gross S 

atu 


Name and Address of Nearest ftefative Not LivifT 9 With Reiaiioftship 


wmci TO WBCOMSW APnCAWTS 

VtMj must disclose your marital status 
married 
tmmarried 
legally separated 


b. Credit InforniBtion mckide tomt appKant s mtormation. if lomt account 


CNeckmg 
n Sdvinp 
□ Chiding" 

LI SaVNtgs 



Addrtis Street 


Apt f 


City 


State 

Oete ¥ (MpleyiMat: 

Mo Yi 
City 


Zip 


Mo 

DilB gt RnMtMtt 

M w _ 

State 


( ) 

MentMy km 

Gross i 


Northgate offers flexible long term 
leasing plans too. You can choose 
the plan that will best fit your 
needs, with terms up to 5 years. 


CALL TOLL-FREE 24 HOURS EVERY DAY 

800 - 548-1993 


Canada: 800-338-8383 



d« ScIf'EniDlOVCd Informfltion complete mis section onTy il vou aie sell empioved 

Bosrrtess Name ^ ^ ... 

Proprietorshg) Corporatton Partnersikp 

Business Address 

Business kHeptione 
( ) 

Oescnpiion ol Business 

iovi ft)Srtion 

m Business 

Smee 

YPur annual 
mcome Irom bustness 

Business 

annual uKome (gross) (nei) 

ymi must ptvvMt at Mast mie at me MMuriiif: 

Business Name 

Bank 

I > 

F^sonai Banker s Name 

^ Accountant’s 

2. Name 

iMphone 

1 1 

3. HitMCMi slatemtM m busmtss atuebei. PCM121289 


Complete this request and mail to Northgate today! 


NORTHGATE COMPUTER SYSTEMS, INC. 

P.O. Box 41 000, Minneapolis, Minnesota 55441 


•Interest will accrue during deferred period. I.5%per month. 18% APR 

•Based on purchase price of $1,299.00 on the Big N’ revolving 
charge. Prices subiect to change without notice Offer not valid for 
APO or FPO customers. 


< Copyright Northgate Computet Systems. liK 1989 All Rights Reserved Northgate and the 
Northgate N logo are trademarks o( Northgate Computer Systems. In: 
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cprintf (*7?C>i>’t ppani ts\n', fnana); 
r*tani(BlUU»l); 


tft); 

aach cliar • iaax(<int)(tila Ian / S0L), 1); 
unliHk(tBp_naBa) ; ~ 

lf((ld2 > opan(tap_naaa, o_cilEAT | O ROHR | o BINARY , 
S_IRaAD I S IHRITB)) ■- -1) 

< 1 “ 

cprlnt((*?7Can't opan< tB\n', tmp nana); 
'clo8a(Idl); ~ 

raturn(BRROR); 


'' vrita(td2, ■\xcd\x2BPCOMPRE8' 
tablaoi 

atuffCBULL, HUU., R2SBT); 

« gat_eliar(RBSBT, mjlL) i 

raaat - I; 


gat char(fdl, to)/ 
oldcoda ■ e> 
in cnt • t; 


whila<gat ohar(fdl, (c)) 

< 

"v ln_ont++; 

■ _ it((tap_coda - gat_coda(c)) I- INJIABLE) 


Btoff(fd2, t>p_coda, NORHAL); 
if(codaaaaad ~ RB8R COOB) 

( 

: ^ ataff(fd2, RBSBT C(H>8, NORHAL) 
Inlt tablao; ~ 
raaa7'«-»’) 


it(l(in cnt t aach char)) 

r “ 

K goto9cr(2, 3>» 

parcant • (int)<(lM • iR_cnt)/lila_lan)) 
cprlntf ('Coapraaalng: ta.~t2.2dtt Conplata, tu Codea Uaad' 
fnaxM, parcant, codaauaed + (raaat * max code)); 
parcant “ (int)(lia - (Ul * out_cnt)/in_ent)r 


atatt(td2, oldcoda, PALSB); " ’ ' 

atnft(td2. Ban., CLOSE)} 

^■in_cnt++} - . 

^ parcant - (lnt)(lfa - (Ua • out ent)/in cnt); 
gotaxr(2, la); ■ -,. “r.-.,,. ~ . 

^^cloaa(adl), 

total_in_ent +■ in_cnt} " 

if(parcont » Bin _pareoBt tt ((in cnt - out cnt) > (lon9)iiiin bytaa)) 

ip->atatua ■ cohprbssbo; ~ 
dirty bit » IRUl) 
aatftii»(Id2, »ft)} "i' 

'll cloaa(fd2); 

unlin)c(inaBa); 
ronaxba(ti^ naaw, CnaBO); 
total -H* (Tn_cnt - out cnt); 
tot_coBpraaaad++; ” ■ 

total_out_cnt out clltjP]t^-'^ "*= '• 
^ - ratum(COHPRES81D) ; “ 

''X,: alaa 


i->atatua • LOW; 

.rty bit • IRUB; 
cloaaTfd2); 

unlink(taip naaa); aini 
tot by^aaad++; 
total_out_cnt +■ in_cnt; 
ratnm<LOH)}. 

-Ifi'-.. 


LZW MAIN ROUTINE 


the table of codes in this implementation of 
the LZW algorithm can contain as many as 
4,0% different codes, finding whether a 
code is used or not can be a time-consum- 
ing effort unless done properly. In this 
case, a simple lookup would be too slow. 

The hash-table algorithm used here 
simply takes a 20-bit number and tries to 
reduce it down to a 12-bit number via the 
routine makeJiash(). The resulting hash 
code is looked up on a table. If the hash- 
code table entry is empty, then things are 
fine: the code-suffix pair (used by LZW to 
represent a byte sequence) does not exist in 
the table and can be safely added. 


PCM AN AGE saves 35 
to 50 percent of your 
file’s disk space — 
and it only costs 
you a few seconds 
of decompression. 


However, if the hash code is found on 
the table, it may not be the one we care 
about: hash tables always have collisions 
between two members with the same hash 
code but with different member values. If 
the hash code does not match the member 
values, then a relative prime of 101 is add- 
ed onto the index into the hash table and 
another comparison is made. The add-on 
value is prime relative to the size of the ta- 
ble: 101 is prime to 4,0% since they share 
none of the same factors. If they did, the 
possibility would exist for an endless loop. 
Eventually, the hash-code lookup will 
ways result either in an empty slot on the 
table or in finding the proper match. 

Using PCMANAGE can help you put a 
lot more on your hard disk. There’s just no 
point in keeping files you need only rarely 
in a full-size form when you can save 35 to 
50 percent of their disk space at the cost of 
a few seconds’ decompression time. Re- 
member, though, that even with these util- 
ities, a hard disk will eventually fill up, so 
don’t woric so close to the limits that you 
can’t expand a file when you need it! ■ 


Ross M. Greenberg is a frequent contribu- 
tor to PC Magazine. 
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Teach your HP LaserJet Smes E 
the powerful PostScript' 
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PACIFIC 


It’s never been this easy. 

Now, you can turn your HP LaserJet 
Series II into a PostScript language compat- 
ible printer simply by plugging in Pacific 
Data Products' PacificPage cartridge. 

That's all. No other add-ins, software or 
cables are required. 

Immediately start printing PostScript 
language output from Ventura Publisher®, 
Aldus PageMaker®, WordPerfect 5.0®, 
Microsoft Word® as well as many other 
graphics and business application software 
packages. And PacificPage is compatible 


PacificPage^ 

the PostScript®Language 
Compatible Plug-in Cartridge 

with IBM® and IBM-compatibles. 

PacificPage is the result of the proven 
cartridge-based technology-P/oifer in a 
Cartridge™, 25 Cartridges in Onet™- 
from Pacific Data Products and the inno- 
vative PostScript emulation skills of 
Phoenix Technologies Ltd. 

Authorized Dealer: 




USA 800-233-8950 • Canada 800-233-8949 
All Other Areas (717) 327-9575 • FAX (717) 327-1217 


PACIFIC 


6404 Nancy Rtdge Or., San Oiego, CA 9212H619)552-0880 FAX (6191552-0889* PacihcPage, 25 Cartridges in One', and Plotter m a Cartridge are trademarks 
of Pacik Data Products, Inc. PostScript is a registered trademark of Adobe Systems he. PhoenixPage is a registered trademark of PlKtenix Technologies. Ltd. 
Copyright 1987, 1988 Phoenu Techn^gies Ltd. All other company and product names are trademarks of the company or manufacturer respectrvefy. 

Copyright 1989 Pacific Data Products. Inc. 
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Purchase The Logical Connection 
Get the Brooklyn Bridge* FREE! 

(The premier file transfer utility that provides complete data management between PCs and Laptops.) 


Before buying a LAN, take a 
hard look at your 
company’s needs. 

Then take a look at the I 
Logical Connection. 

It could be all the 
network you need. 1 / 26/88 
A peripheral sharing device. 
Simple and affordable. No 
cards. No file server. No node 
disks. Just your equipment, 
logically connected for econ- 
omy and ease of use. 


Connect up to six PCs or 
each Logical Connection. 

To lasers. Printers. Plotters. 
Modems. Switch from one 
device to another from any 
connected PC. Pop up the 
on-screen menu, and it's doni 
Link as many as 45 
Connections to 
really expand 
your connectivity 
power. Up to 225 
users sharing 


All the network 
most users need. 


those costly peripherals. 

Make the logical 
choice. Network 
without a network. 
For as little as $700. 
From the makers 
of Fastback Plus. 
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by 

Charies Petzold 


Environments 


Windows and PM; 
Friendly Companions or 
Deadly Competitors? 



Everything used to be so simple in the 
IBM-compatible world. Sigh. Five years 
ago we had one dominant operating sys- 
tem and one memory architecture. DOS 
was a single-tasking operating system that 
allowed programs to run in the then-huge 
640K memory space defined by the 8088 
microprocessor and the architecture of the 
IBM PC. That was our happy and consis- 
tent universe. 

Then IBM introduced the first PC AT in 
1984, and it became evident that some sig- 
nificant changes loomed just over the hori- 
zon. The AT was built around the Intel 
80286 microprocessor. Unlike the 8088 in 
IBM’s earlier machines, the 286 could op- 
erate in a "protected mode.” Protected- 
mode operation gives programs access to 
I6MB of memory and is suitable for im- 
plementing real multitasking on the PC. 

No sooner was the AT introduced than 
people began to speculate about “the new 
protected-mode operating system” that 
IBM or Microsoft would inevitably devel- 
op. At that time, no one could have 
guessed that the first version of this new 
operating system — which eventually 
evolved into OS/2 — would not be released 
until three years later, in October 1987. 
Nor could anyone then have guessed that 
two years after its initial release, OS/2 
would still be surrounded by controversy 
over its future. 

STILL CONTROVERSIAL 

Why the continuing controversy? It’s not 
because we have come to accept the 640K 
barrier as satisfactory. Even in 1984, PC 
users were beginning to bump into the 
640K memory barrier. And it’s not be- 
cause we don't want multitasking. Even in 
1984, RAM-resident pop-up programs 
were becoming popular, and it was obvi- 
ous that users wanted the ability to switch 
quickly among multiple applications. 

The years since 1984, however, have 
seen a number of extensions to DOS that 
seemingly solve its limitations and hence 
(in the view of some) render OS/2 unnec- 
essary. These DOS extensions include: 


■ various bank-switched memory 
schemes (called expanded memoiy) that 
allow specially coded DOS programs ac- 
cess to more than 640K of memory; 

■ DOS extenders that allow specially 
coded DOS programs to take advantage of 
extended memory on the 286 and 386 by 
running the program in protected mode; 

■ windowing environments, such as 
Microsoft Windows and DESQview, that 
support task switching and even multitask- 
ing for existing DOS applications and that 
provide an API (application program inter- 
face) for new applications written for the 
environment; and 


■ the Vittual-86 mode of the 386 micro- 
processor, which is used to support multi- 
tasking of existing DOS programs and to 
perform a number of memory manage- 
ment tricks, such as allowing RAM-resi- 
dent programs to be loaded in extended 
memory. 

What do I think about these extensions? 
To my mind, they are clearly nothing more 
than stop-gap measures. TTiey may give 
DOS an extended lease on life, but they do 
not provide long-term solutions to the 
problems of DOS . The purpose of an oper- 
aUng system is to provide support for ap- 
plications. Yet many of these DOS ex- 
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tensions shift that burden either to the ap- 
plication itself or to another system that 
runs on top of DOS. 

And it's all so confusing! If you're run- 
ning a program that uses a DOS extender, 
you want extended memory; if you’re tun- 
ning a program that uses expanded memo- 
ry, you want expanded memory. Or per- 
haps you need a device driver that converts 
extended memory to expanded memory. 
And if you’re ranning Winclows/386 or 
DESQview 386 as well, maybe it’s best to 
divide your extra memory between ex- 
tended and expanded. But how much of 
each is optimum? 

Under OS/2, of course, memory is 
memory is memory. It is much easier to 
conrigure a pure OS/2-based system than a 
DOS-based system that makes use of one 
or more of these DOS extensions. Still, 
these DOS extensions seem to provide 
hope to users that converting to a whole 
new operating system is simply not neces- 
sary. 

MORE CONFUSION FROM MICROSOR 

As I write this column (in August 1989), 
there is a product coming down the pike 
that is guaranteed to add to this confusion. 
This product is Microsoft Windows 3.0, 
and it has everyone in a tizzy. 

By the time you read this column, Win- 
dows 3.0 may or may not be officially 
released to the public. Even at this stage, 
however, enough information is already 
available about the product — disclosed 
publicly by Microsoft and discussed in the 
tfade weeklies — to make clear what the 
product will do. 

Windows 3.0 will allow Windows ap- 
plications to run in protected mode under 
DOS on either a 286- or a 386-based ma- 
chine. For Windows programs, Windows 
3.0 breaks the 640K barrier without requir- 
ing the user to upgrade to a whole new op- 
erating system. The promise of this prod- 
uct has some people speculating that 
Windows 3.0 will sound the death knell for 
OS/2. They ask why we need OS/2 for 
protected mode when Windows 3.0 will 
give us protected mode under DOS. 

Why is Microsoft adding to the confu- 
sion surrounding the future of PC operat- 
ing systems? Will Windows 3.0 really kill 
OS/2? 1 don’t know if I can answer these 
questions, but I’ll try at least to grapple 
with them. 


IBEUEVEINMAGIC 

Program developers who received beta- 
test versions of Windows 3.0 saw some- 
thing new on the initial Windows logo 
screen: the words “I believe in magic.” 

It is magic of a sort that Microsoft has 
been able to bring protected mode to Win- 
dows while still running under DOS. If 
large Windows programs such as Page- 
Maker or Microsoft Excel need more than 
640K, Windows 3.0 will give it to them. 
With sufficient memory, the programs will 
require fewer disk accesses and mn faster. 

Yet in a sense, Microsoft anticipated 
the Windows 3.0 ‘‘magic. ” As I’ll discuss 
more fully farther on in this column, 
Microsoft intended Windows to be part of 
“the future protected-mode operating sys- 


If the magic 
of Windows 3.0 is 
possible, then 
it must be realized. 


tern.” Right from the start, then, the de- 
velopers of Windows attempted to emulate 
protected-mode features within real mode. 

Even the first retail release of Windows 
1.0, when mnning on an 8088 machine, 
was capable of some very sophisticated 
memory management. Windows 1 .0 could 
move program code and data segments in 
memory, allow multiple instances of a pro- 
gram to share code, allow programs to 
share code and data located in dynamic 
link libraries, and discard program code 
segments from memory when not being 
used and later reload them from .EXE files 
when needed. If you’re interested in the 
details. Chapter 8 of my book Program- 
ming Windows (Microsoft Press, 1988) 
discusses how Windows accomplishes 
these feats in real mode. The memory 
management implemented in Windows is 
tmly one of its major achievements. 

Many savvy Windows ptogratruners, 
recognizing Microsoft’s goals in the de- 
sign of this protected-mode style of memo- 
ry management, wrote Windows programs 
that carefully followed the Windows pro- 
gramming rules and did not attempt to do 
anything that would cause problems if the 
program were someday run in protected 
mode. 


It thus became possible for Microsoft to 
consider actually running these Windows 
programs in protected mode. It’s not quite 
as easy as it may sound. Windows still has 
to switch back to real mode when a Win- 
dows program makes a DOS function call, 
and running existing non-Windows DOS 
programs is still a problem. Indeed, even 
some Windows programs will require 
small changes to successfully run under 
Windows 3.0. 

MICROSOFTS STRATEGY 

To those of us who long ago wrote off 
DOS and who see OS/2 as the salvation of 
the PC-compatible industry, the advent of 
Windows 3.0 is indeed disturbing. 

Microsoft is the largest software com- 
pany in the personal computer industry. It 
is responsible for DOS (the most popular 
operating system in the world), for Win- 
dows (which currently outsells the Macin- 
tosh), and (in league with IBM) for OS/2. 
The personal computer industry looks to 
Microsoft for direction. Microsoft has 
been telling us that OS/2 is the future, yet 
with Windows 3.0, Microsoft suddenly 
looks like the Scarecrow in The Wizard of 
Oz, who points in one direction and then 
another. 

Perhaps we’re making the mistake here 
of overinterpreting Microsoft’s strategy. 
There has bran no indication that Micro- 
soft is falling back from its support for 
OS/2. And certainly it can’t be expected 
simply to abandon DOS and its existing 
DOS-based products for the sake of OS/2. 

Windows has bran a very successful 
product for Microsoft. If its software engi- 
neers know how to make Windows better 
by mnning Windows programs in protect- 
ed mode, should Microsoft halt this work 
because the improved product will com- 
pete with OS/2? Imagine the uproar if it be- 
came public knowledge that the company 
was deliberately suppressing this newer 
technology! 

Thus, if the magic of Windows 3.0 is 
possible, then it must be realized, Micro- 
soft has no real choice in the matter. 

THE PROBLEM FOR DEVELOPERS 

The introduction of a new operating sys- 
tem such as OS/2 poses the classic chick- 
en-and-egg paradox. Users can’t consider 
a new operating system until there are suf- 
ficent applications that run under it. Yet 
software developers ate very reluctant to 
corrunit major resources to writing com- 
mercial applications for a new operating 
system until they ate sure that there will be 
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enough users of the operating system to 
buy the applications. 

The creators of a new operating system 
(or an operating environment that runs on 
top of an operating system) must persuade 
developers that the operating system will 
be a success. Microsoft did this with Win- 
dows, and that’s why Windows is a suc- 
cess. IBM failed to do so with TopView, 
and TopView died. 

Microsoft now has two different graph- 
ical user interfaces — Windows and the 
OS/2 Presentation Manager. Program de- 
velopers interested in writing for a graph- 
ical interface on the PC must make a 
choice. They can program for Windows, 
for PM, or — separately — for both. 

The last alternative sounds like the best, 
but it’s a difficult one. While Windows and 
PM are similar in overall structure and the 
user interface, they are different in the de- 
tails of the application program interface. 
Converting a Windows program to the Pre- 
sentation Manager (or vice versa) is not an 
easy task. 

Prior to Windows 3.0, the choice was 
clear: for Immediate payoff in the market, 
go with Windows. For the long term, it’s 
the Presentation Manager. For very large 
programs, the Presentation Manager was 
the only possibility. 

But that’s changed now. Windows 3.0 
will give programmers the memory they 
need for large sophisticated applications, 
and Windows has the established user base 
to provide an immediate payoff. Indeed, it 
appears that some software manufacturers 
who previously had ignored Windows and 
focused instead on PM are now reevaluat- 
ing their original decision in the light of 
Windows 3.0. 

It wasn’t supposed to be like this. Back 
in the early days of Windows, Microsoft 
never intended to put itself in the unenvi- 
able situation of supporting two different 
graphical user interfaces. 

BALLMER'S PLEDGE 

In June 1986, I attended a two-day Win- 
dows Development Seminar in New 
York — part of Microsoft’s effort to per- 
suade developers to write for Windows. 
The first speaker at that seminar was Steve 
Ballmer, the vice president of Microsoft’s 
System Software Group, Ballmer outlined 
the benefits of Windows and emphasized 
Microsoft’s commitment to the product. 


Ballmer went on to discuss the long- 
term future of Windows, which looked 
rosy indeed. Here, transcribed from cas- 
sette tapes provided by Microsoft, is what 
he said on that subject: 

“I think it’s fairly well known, from 
[the] press, etc. , that Microsoft is working 
on a future version of DOS that supports 
the 286 in its so<alled protected mode, 
where you have a full 16MB of address 
space and you get access to the memory 


management features of the 286. We have 
committed to make sure that the Windows 
API exists in a completely compatible 
fashion between real mode, or today’s 
Windows, and this new protected-mode 
OS [operating system]. We’ve also told 
people, and I’ll tell you again today, that 
it’ll be a fairly transparent process to take 
an application that runs on Windows today 
on top of DOS 3.0 and to move it to a new 
version of Windows that runs on top of this 
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Attention PC users, introducing two pro- 
ducts that have been quietly appearing on 
desks of thousands of PC users for over a 
year; MicroSpeed's PC-TRAC™ and Fast- 
TRAP™ trackballs. 

• Uses Yi the desk space of a mouse 
Free up your desk space to do what it was 
designed to do — hold your coffee cup and 
stacks of incoming work. 

• Plug and play compatibility 
MicroSpeed's advanced pointing device driver 
is fully compatible with application software 
supporting Microsoft™, Logitech™, and 
other popular mice Also included is a Win- 
dows™ driver and a utility for use with 
non-mouse driven software. 

• PC-TRAC and FastTRAP work 
where you put them 

No more "row. row. row the 
mouse" when you run out of 
desk space before you run out 
of screen. Scroll across 
spreadsheets with finger tip 


control. Page up and down documents 
without so much as moving your wrist. 
Control CAD programs to a sin^e pixel. All 
in a space less than 4 'A " wide 

• Pinpoint accuracy automatically 
MicroSpeed's pointing device driver has "self 
adjusting" resolution from 50 to 1,000 dpi. 
Speeding across the screen or working with 
precision graphics, the MicroSpeed driver 
automatically adjusts to the resolution you 
need. 

• PC-TRAC and FastTRAP require no 
cleaning 

Our quiet, durable opto mechanical design 
requires no cleaning or maintenance 

Looking for a proven mouse alternative for 
your PC? Give us a call. We re rolling! 
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In California call (415) 490-1403 
FAX (415)4901665 
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new 286 protected-mode version of 
DOS." 

This statement had a big impact on me, 
as I'm sure it had on other programmers. I 
used to tell people that by programming for 
the Windows API, I was also programming 
for the future protected-mode operating 
system. 

The "protected-mode version of 
DOS” turned out to be OS/2, officially an- 
nounced by IBM and Microsoft less than a 
year after this seminar. Alas, however, 
things did not turn out quite as Ballmer had 
promised. Not a single function call in 
Windows was preserved in the Presenta- 
tion Manager API. The “fairly transparent 
process" of which Ballmer spoke has 
nimed out to be a major headache for pro- 
grammers. 

imagine the situation if what Ballmer 
said had actually been realized. Imagine 
that you could lake existing Windows pro- 
grams and mn them under OS/2. Imagine 
that these Windows programs would now 
suddenly have access to the 16-megabyte 
protected-mode memory space. If this sce- 
nario had come to pass, OS/2 would al- 
ready be a success. Many Windows users 
would make the jump to OS/2 just to gain 
access to the extra memory. 

WHY THE DIFFERENT API SETS? 

Surely it was to Microsoft’s advantage to 
preserve the Windows API in OS/2. What 
happened to prevent it? 

No one can be sure, of course, for the 
decisions were reached in top-secret nego- 
tiations between IBM and Microsoft. But 
the consensus of speculation (and I must 
emphasize that it is speculation) goes 
something like this: 

It was obvious both to IBM and to 
Microsoft that a graphical user interface 
was necessary for the new protected-mode 
operating system. IBM wanted to design 
their own GUI . Microsoft thought that this 
was unncessary because Windows 1 .0 had 
already been developed and was headed 
for success in the DOS world. Although 
Microsoft convinced IBM to use Windows 
in the new operating system, there was a 
little catch: IBM wanted some changes. 

Some of these changes were cosmetic. 
They involved the Windows user interface 
and had little impact on the API. Windows 
1 .0 had tiled windows, and IBM wanted 
overlapping windows, for example. IBM 


also wanted some more subtle changes in 
the menu interface. Many of these changes 
were incorporated into Windows 2.0. and 
in retrospect, we can see that product as a 
prototype for the user interface of the OS/2 
Presentation Manager. 

Other changes that IBM wanted had a 
more serious impact, however IBM want- 
ed to use a derivative of its mainframe 
GDDM (Graphical Data Display Manag- 
er) graphics system in the Presentation 
Manager. This became known as GPI 
(Graphics Programming Interface), which 
replaced the Windows GDI (Graphics De- 
vice Interface). 

IBM was also at this time committed to 
S/kA (Systems Application Architecture), 
a set of guidelines designed to establish 
consistency among its mainframes, mini- 
computers, and PCs. Part of SAA involves 
a consistent API function call format, and 


The result of the 
collaboration between 
IBM and Microsoft in 
creating OS/2 
Presentation Manager 
was a healthy one 
because PM 
represents the best 
that they have to offer. 


rules about the parameters to these func- 
tions. By this time, the changes were so se- 
vere that Microsoft apparently decided to 
revamp other aspects of Windows in its 
conversion to the Presentation Manager. 

To Windows programmers like me, 
who were expecting to see a fairly straight- 
forward path from Windows to OS/2, the 
Presentation Manager API came as a real 
shock. It was as if we had crossed a bonier 
into another country. Everything was still 
recognizable, but the language was com- 
pletely different. 

THE PROGRAMMER'S AND USER'S VIEWS 

The result of the collaboration between 
IBM and Microsoft in creating the OS/2 


Presentation Manager was a healthy one 
because PM represents the best (hat IBM 
and Microsoft have to offer. It was truly a 
synergistic enterprise. 

I have found no programmer who will 
claim that the Presentation Manager API is 
not significantly superior to the Windows 
API. The IBM graphics system is definite- 
ly superior; the windowing functions are 
cleaner, more orthogonal, more versatile 
than their Windows counterparts. The API 
has been largely stripped of its reliance on 
the segmented memory architecture of the 
8088 and 80286 microprocessors. 

It’s easy for program developers to see 
the advantages of the Presentation Maruig- 
er over Windows, and of OS/2 over DOS. 
Programmers can recognize the value of 
the better graphics interface, the use of 
multiple threads, and the various interpro- 
cess communication mechanisms. Yet 
these features are not so evident to users. 

What is evident to users is the larger 
memory space, because this is quantifi- 
able. It doesn't take much in the way of 
technical ability to recognize a difference 
between 640 kilobytes and 16MB. Both 
OS/2 and Windows 3.0 provide this 16MB 
address space, so to users there seems to be 
little reason to replace DOS with OS/2. 
And if program developers see that Win- 
dows users don’t feel a need to move to 
OS/2, then they will concentrate on writ- 
ing Windows applications rather than PM 
applications. 

What the users can’t see and so fail to 
understand is that the significantly better 
OS/2 and Presentation Manager APIs 
would give developers much more power- 
ful tools with which to create substantially 
better applications than will ever be possi- 
ble under Windows 3.0, DOS, or any of 
the extensions mentioned previously, 

SOME GOOD NEWS 

I realize that I’ve been painting a bleak pic- 
ture for OS/2 and the I^sentation Manag- 
er. OS/2 had been experiencing a sluggish 
start even before the news about Windows 
3.0 began to emanate from Microsoft. 
Windows 3.0 seems to make things worse, 
but let’s see if there’s a silver lining in 
these ominous storm clouds. 

First, perhaps Microsoft’s strategy is 
not as perverse as it may seem. When Win- 
dows 3.0 is released and can mn Windows 
applications in protected mode. Windows 
users ate going to want mote memory. A 
good machine for mnning Windows 3.0 
comprises a 386 or a fast 286 microproces- 
sor, a large hard disk, a medium-resolution 
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Almost daily, CAD/CAE 
applications Improve 
dramatically. Each 
improvement gives the 
engineermorecapabilltles. 
But, morecomputerpower 
isrequiredtotakead- 
vantageoflmprovements. 

That'swhythe366Skyscraper 

25Clsthebestcomple- 

menttoengineers. It lets 

themexploitalltheresources 

ofthemostintenseCAD/CAE 

applications. 

1 .Theengineer'smemoryis 
good but the Skyscraper 25C 
expandsitto 16Mb of enormous 
capacity for the most complex 
CAD/CAE tasks, 

2. The engineer has no viable 
memory caching scheme. 

The 25C offers him 32K of 30ns. 
0-miss cache. 


3. The engineercan shoulder many tasks but the 25C eases the 
burden. It's OS/2 ready and able to run in multi-tasking, 
windowing, and Unix environments, 

4.The engineer does many things. He 
does some of them extremely well . 
With the 25C his performance Is 
enhanced in applications that may 
beoutofhisprimaryelement.Uke 
project/cost management and 
spread sheet applications, 

5. The engineer's files are enormous. 
^ The 25C offers enough storage 
o_ options to handle them. Its 
chassis houses 1 full - 
height 5.25-, 2 half- 
height 5.25' and 
two 3.5' drive bays. 


6. Intense graphics tasks 
are the engineer's daily concern. 
The 25C relieves the bottlenecks 
with a 25MHz CPU and optional 
Weltek3167 or 80387 coprocessor, 
16bitVGAand 1;1 interleaving HD controller. 
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Ray Duncan 
and 

Charles Petzold 
teach OS/2 and PM 

February 5-6, 1990 
Oakland Convention Center 
Oakland, California 

This February, in the two days before Soft- 
ware Development '90, you can sit down 
with Ray Duncan and Charles Petzold and 
really learn the ins and outs of program- 
ming under OS/2 and Pre^ntation 
Manager. 

For two full days you’ll benefit from the 
knowledge of the people Microsoft pro- 
grammers turn to for answers about OS/2 
and PM. 

You'll learn about: 

■ The structure of the OS/2 kernel 

■ Dynamic link libraries 

■ D^ce drivers 

■ Memory management for the 286 and 
386 

■ The structure of the OS/2 file system 
(including the new HPFS) 

■ Writing windowable kernel applications 

■ Kernel-level interprocess communica- 
tions resources 

■ The structure of Presentation Manager 

■ Window management and messages 

■ Keyboard and mouse input 

■ Resources (including menus and dialog 
boxes) 

■ The Graphics Programming Interface 

■ PM'level interprocess communications 
including the Dynamic Data Exchange 
protocol 

You’ll leave with the knowledge you need 
to be oft and running with your OS/2 appli- 
cations development. 

This intensiv’e two-day interchange with the 
leading educators in OS/2 and P.M develop- 
ment will only be oftered once— as a spe- 
cial highlight of Software Development 
’90— the leading international conf^erence 
and exhibition for software developers. 

Your chance to participate is limited. So call 
us today. We'll send you complete informa- 
tion on Software Development '90 and 
this special tutorial with Ray and Charles, 
and we ll tell you how attending the tutori- 
al can save you $250 oft your registration 
to Software Development '90. 

Telephone today for more 
information 

(415) 995-2471 

***• 

S^hiiort Dei'tlopment and the 0S/2-PM tutorial are 
sponsored and mana^ by Miller Freeman Pidtlkaiions' 
Software Development Group, publishen of Computer Lan- 
gua^ UNIX Petiew. Database Programming and De- 
sign. AI Es^sert. Embedded Systems Proffwn m mg. and 
LAS Magazine: 500 Howard sl. San Francisco. CA 94105. 
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color display such as the VGA, and several 
megabytes of memory. 

And guess what? These are precisely 
the hardware requirements for OS/2! Giv- 
en that Windows applications and OS/2 
Presentation Manager applications have 
the same user interface, it will be a rela- 
tively transparent process for users to 
move from a DOS and Windows 3.0 envi- 
ronment to an OS/2 environment. 

Secondly, is it really so bad that devel- 
opers may turn away from the Presentation 
Manager and concentrate on writing IVm- 
dows 3.0 applications instead? Not in the 
long term. Learning to program for any 
graphical interface is a big job for pro- 
grammers, and much of what they must 


Much of what program- 
mers must learn to 
write for Windows can 
be carried over into 
writing for the PM. 


leam to write for Windows can be carried 
over into writing for the Presentation Man- 
ager. 

Moreover, Micrographs (the creators 
of several very good Windoivs programs) 
has been working on a product called Mir- 
rors that will help Windows programmeis 
convert their programs to the Presentation 
Manager. It involves recompiling the Win- 
dows program, using an OS/2 dynamic 
link library to convert the Windows func- 
tion calls to PM function calls. 

It’s also likely that in the next couple of 
years we’ll see adequate object-oriented 
programming tools that will let us write 
single programs that can be compiled for 
multiple graphical interfaces. This also 
would help software manufacturers write 
programs that run under both Windows and 
the Presentation Manager. 

Third, there are enhancements to OS/2 
to be expected in the next year. By the time 
you read this column, OS/2 1 .2 (which in- 
cludes the new High Performance File 
System, or HPFS ) should be close to being 
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released, if it has not been already. Judg- 
ing from some preliminary benchmarks, 
HPFS will have significant speed perfor- 
mances over the DOS file system. 

Finally, OS/2 2.0, which takes advan- 
tage of the 386 microprocessor, is expect- 
ed in mid- 1 990 or thereabouts. This will 
give OS/2 applications the use of 32-bit 
registers and a 32-bit flat address space, as 
well as the ability to run multiple DOS ses- 
sions using Virtual-86 mode. 

BALLMER'S PLEDGE REDEEMED? 

Consider the following for a moment: 
With the advent of Windows 3.0, Micro- 
soft is emphasizing to programmers the 
importance of fixing their existing Wi'n- 
dows applications so they don’t violate any 
protected-mode rules and will run without 
problems under the new environment. 
Micrographx has demonstrated that it is 
possible to create an OS/2 dynamic link li- 
brary that converts Windows function calls 
to Presentation Manager function calls. 

Wouldn’t it make sense for Microsoft 
to include such a dynamic link library with 
OS/2 2.0, allowing Windows programs to 
run in the Presentation Manager session 
alongside PM programs? 

In fact, there have already been rumors 
and speculation about this possibility in the 
trade weeklies. It’s an enticing prospect. 
We know now that OS/2 2.0 will be able to 
run existing DOS programs, existing OS/2 
kernel and PM programs written for the 
16-bit system, and new OS/2 programs 
written for the 32-bit system. The addi- 
tional capability of running Windows 3.0 
programs would undoubtedly be a big 
plus. 

And lhal is how Windows and the Pre- 
sentation Manager could become true 
companions rather than competitors. We’d 
have one system that would run both types 
of applications. Steve Ballmer’s 1986 
pledge to Windows programmers would fi- 
nally be realized, albeit four years later. 

I can only hope that Microsoft will be 
able to carry it olT. OS/2 and the Presenta- 
tion Manager (particularly when taking ad- 
vantage of the 386) are obviously more 
tuned to the future than DOS and Win- 
dows — even Windows 3.0. But DOS and 
Windows have achieved such a heavy pen- 
etration that they cannot simply be aban- 
doned. They must be incorporated into 
OS/2 in a way that is nearly seamless to us- 
ers. It is only when users can finally see 
and understand the real benefits of OS/2 
that the PC industry will be able to take the 
next legitimate step into the future. ■ 
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Numbas. 


Accomplishments are adding 
up for Microsoft* Word 5.0. 

It is now being used by 50 of 
the top 100 Fortune 500 companies. 
In 28 countries, spanning across 
five continents. 

These favorable numbers 
are a direct result of another set 
of numbers: 

PC Word boasts more than 
100 features, supports 12 different 
graphic file formats and is on 
speaking terms with an incredible 
200 printers. 

With PC Word, you can easi- 
ly mix three critical areas: text, 
gr^hics and numbers. In nine 
different languages, if wu like. And 
PC Word can work all by itself, 
or in a network, while support- 
ing DO^ and OS/2. 

We don’t even quitvlien we’re 
ahead. PC Word gets an update 
every year, on the average. And to 
keep you updated, there are 150 
authorized training centers and a 


video primer. Plus complete pi 
support from 80 trained technic 


Dlete phone 
icians, 

free of charge. 

Fine, you say. But this is an 
ad. All of these facts and figures 
are, well, expected. That’s fair. So 
here’s an objective view: Word 5.0 
received the best overall rating of 
any word processing program from 
two leading publications. Software 
Digest and Personal Computing. 

To see what 
they did, call (800) 

521-1261, Dept Kll 
for a free demo of 
Microsoft Word 5.0. 

You’ll quick- 
ly understand why 
mere’s no other word 
processing program that comes 
close to it 

A claim we wouldn’t make 
without the numbers to back it up. 
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Making it all make sense 
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If your business is 
using Macola Accounting Software, 
these numbers will interest you: 



1 . T . 1 

1 ■ 1 ■ 1 

1 ■ 1 ■ 1 

1 ' J 

1 I 1 

1 ■ 1 

1 * J 

2. 

1 . T . 1 

1 ■ 1 ■ 1 

1 ■ 1 ■ 1 

' J MM 

mm I 1 

!— 

MAGAZINE 


MAGAZINE 

EDITOR’S 


EDITOR’S 

CHOICE 


CHOICE 


September 15, 1987 
Version 3.0 


September 27, 1989 
Version 4.0 


And if it isn’t, these numbers will: 

1 - 800 - 468-0834 (usa) 
1 - 800 - 336-8337 (Canada) 


If you haven’t seen Macola recently, you 
should see us now. The experts agree in 
two consecutive blockbuster reviews . . . 

‘ ‘the maturity of Macola ’s product and 
the attention to detait bos earned it top 
honors in microcomputer LAN-based 
accounting!' 


Introducing Version 4.O. It's simply 
the most recent generation of an on-going 
commitment to remain . . . “the overall 
performance winner'.' For more informa- 
tion on how Macola’s new Version 4.0 
can improve your numbers in accounting, 
distribution or manufaduring, call today. 
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SOFTWARE 
333 East Center Street 
P.O. Box 485 

Marion, Ohio 43301-0485 
614/382-5999 

Accounting Software 
You ’ll Never Outgrow. 


17 fully iniegraied packages; Accounting-G/L, A/R, A/P, PR. A/D. Distribution -l/M, COP, P/0, BOMP Manufacturing- MRP. 
M/S, SFC, L/p: SPCr SPR. CRP: J/C, plus.Report Writer. CCall for availability) 

PC Mjgazine is i puMiolion of ZitT Dins Communicaiiocu Co Micoli is a rrgisiefed indrmiHt of Macula. Inc Copyrighl 1989 




by 

Ray Duncan 


The classical arithmetic algorithms that 
underlie the longhand procedures we all 
use for integer addition, subtraction, mul- 
tiplication, and division have been well 
understood for hundreds of years. Indeed, 
the term algorithm originally referred only 
to the formalized procedures for these 
arithmetic operations and is actually a cor- 
ruption of the name of renowned Arab 
mathematician al-Khw^zml. 

The classical algorithms are important 
not only to schoolchildren but to program- 
mers and computer designers as well. The 
algorithms are the foundation for hardware 
adders, multipliers, and dividers, and for 
the design of software routines that can 
carry out arithmetic operations that are not 
supported in hardware. 

Schoolchildren are typically taught the 
how without the why when it comes to ba- 
sic arithmetic. I found it quite enlightening 
to look closely at the classical algorithms 
(particularly for multiplication and divi- 
sion) artd to realize the extent to which I 
had been basing these longhand proce- 
dures on faith rather than understanding. 

The aspiring programmer’s ultimate re- 
source on the classical algorithms (and on 
a mind-boggling assortment of other topics 
as well) is Donald Knuth's The Art of 
Computer Programming. Knuth combines 
a gift for clear writing with a depth of 
mathematical insight and a breadth of 
knowledge and experience that have few 
parallels in these days of superspecialized 
professors. Dr. Knuth needs no favorable 
reviews from me, of course; although his 
three volumes (so far) may at first appear 
intimidating, it is a truism to say that they 
should be on the bookshelves of all but the 
most casual programmer. 

Knuth’s discussion of the classical al- 
gorithms appears on pages 229-45 of vol- 
ume 2, Seminumerical Algorithms. Unfor- 
tunately, however, his program examples 
are retidered in MIX, the assembly lan- 
guage of a hypothetical CPU for which 
simulators exist only in the halls of aca- 
deme. Accordingly, in the last installment 
of this column, I presented high-level. 


Power 

Programming 

Arithmetic Routines 
For Y our Computer 


Programs, 


■ Implementations of the 
classical algorithms for 
multiplication and 
division that you can use 
in your own programs 
round out this series on 
arithmetic operations. 


radix-independent, pseudo-C translations 
of Knuth’s example routines for addition, 
subtraction, and multiplication. We then 
used this pseudo-code as a guide for the 
implementation of corresponding assem- 
bly language subroutines. 

I don’t plan to take this approach for di- 
vision, however, because the classical al- 
gorithm for radix-independent division is 
rather complex and subtle. If you recall 
long division as one of the major sore 
points of your first few years of grade 
school — something that caused signifi- 
cantly more mental anguish than addition, 
subtraction, and multiplication — there is a 
good reason for it. Long division requires 
norrrralizations, groupings, and “trial di- 
vides’’ that do not r^uce readily into a 
simple, easily understood piece of radix- 
independent pseudo-C code. 

Luckily, however, there is a solution 
that will suffice nicely for the purposes of 
this coluirm. When working in binary (ra- 
dix = 2), the classical division algorithm 
degenerates to a considerably simpler form 
that we typically see implemented in a 
shift-and-subtract loop. The multiple trial 


3 


divides that are often needed for each for- 
ward step in the generalized form of the al- 
gorithrrr— not to mention the logic neces- 
sary to pick trial divisors intelligently — go 
away completely in binary. Similarly, 
when used for binary multiplication, the 
classical algorithm can be simplified into a 
short and sweet shift-and-add loop. 

“Ah yes,” I can almost hear you say- 
ing, “the good old shift-and-add and shift- 
and-subtract methods of multiplication 
aird division.” Why — even at this consid- 
erable distance — can I almost hear you 
saying this? Because of all the times I’ve 
muttered it to myself, of course! We all are 
farrriliar with th^ types of routines, and 
we feel instinctively that we understand 
how they work — or could understand easi- 
ly if we only bothered to try. We have day- 
to-day experience with using a left shift for 
a fast multiply by 2 and a right shift for a 
fast divide by 2. We’ve all taken the com- 
monly used multiply-by-IO shortcut that 
relies on a couple of shi^ and an add. 

But few of us are actually ever called 
upon to write one of these multiplication or 
division routines, and in practice they are 
not quite as “obvious” as we fondly imag- 
ine. On the other hand, there is certainly 
nothing magical about such routines; they 
turn out to be quite straightforward when 
given the usual attention to detail. 

In this coluirui. I’ll provide cookbook 
methods for writing multiplication and di- 
vision routines that will serve you well on 
any reasonable CPU (the nasty CPUs that 
use Is’-complement arithmetic or lack a 
carry flag are better avoided than con- 
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quered). and then I'll illustrate these meth- 
(xls with working code. 

RECIPE FOR SHIFT-AND-ADD MULTIPLY 

The following procedure assumes that you 
are multiplying two arguments (sometimes 
called the multiplier and multiplicand) that 
are the same length (in bytes) to obtain a 
product that is twice the length of either ar- 
gument, The arguments and the product 
are further assumed to be unsigned: han- 
dling arithmetic signs and checking for 
zero arguments is best done in a "shell'' 
routine external to the fundamental multi- 
plication procedure. This allows routines 
that need maximum speed and that have 
control over their arguments to call the un- 
signed routine directly, achieving best per- 
formance. Lastly, it is assumed that your 
CPU has a carry flag that is under direct 
program control, and that it has both right 
and left shift instructions that work togeth- 
er with the carry flag, allowing you to re- 
move a bit from one byte and insert it in an- 
other. 

Given the.se assumptions, the steps in 
the recipe are as follows: 

( 1 ) Initialize the high half of the buffer that 
will receive the product to 0. (The low half 
will be discarded by shifting, so its original 
value is unimportant.) 

(2) Initialize the loop counter to 8 times the 
length of each argument (in bytes); this is 
the number of binary “digits" (bits) in the 
multiplier that must be tested. 

(3) Clear the carry flag. 

(4) Logical right-shift the buffer that con- 
tains the forming product by one bit posi- 
tion: the value that is in the cany flag be- 
comes the new most significant bit of the 
product. 

(5) Logical right-shift the buffer that con- 
tains the second argument (the multiplier) 
by one position; the “lost" bit shifted out 
is saved in the carry flag. 

(6) If the carry flag is clear (that is, if the bit 
shifted out of the multiplier was 0), go to 
step 8. 

(7) If the carry flag is set (that is, if the bit 
shifted out of the multiplier was I ), add the 
first argument (the multiplicand) to the 
high half of the forming product. Any 
overflow of this addition is saved in the 
carry flag. 

(8) Decrement the loop counter, preserv- 
ing the carry flag; if the loop counter is 
nonzero, go to step 4 and continue. 



title 

MPHUL2.ASH Hultiple-Precision Unsigned Multiply 


page 

55,132 



MPMnL2.ASM 

Multiple-Precision Unsigned Multiply CBailil 




lor Intel 8086, 8088, 80286, end 




80366 in real mode/16-bit protected mode. 




This version uses 

“shift and add" method. 


Copyright (C) 
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call with) 

DS:SI « address 

of source operand 




EStDl • address 

of destination operand 




CX ■ operand 

length in bytes 




Assumes direction 

flag is clear at entry 

; 


Assumes D8 » ES <> ss 

t 


Assumes 0 < CX <■ 

255 

; Returns) 

ESiDI ■ address 

of product 



HOTEt Buller lor destination operand must be 




twice as long as the actual operand, because 




it will receive a 

double-precision result. 


Destroys) 

AX (other registers preserved) 


_TEXT 

segnant word public 'CODE* 


assume 

cai_TEXT 



public 

mpaul2 


n^ul2 

proc 

near 



push 

bx 

; save registers 


push 

cx 



push 

dx 



push 

bp 



push 

di 

; save addr of dest argument 


mov 

dx,cx 

; save bytes/operand 


add 

di,cx 

; find address of high half 


mov 

bp,di 

; of product, save it in BP 


xor 

al,al 

; initialize high half of 


rep 

stosb 

; forming product to zero 


pop 

di 

; retrieve addr of dest arg 


mov 

cx,dx 

; CX * bits per argument * 1 


shl 

cx, 1 



shl 

cx, 1 



shl 

cx,l 



inc 

cx 



clc 


; initialize carry 

mpnul21: 

pushf 


; save carry flag 


mov 

bx,dx 

; BX *■ bytes in product - 1 


shl 

bx,l 



dec 

bx 



popf 


; restore carry flag 

m(»iul22: 

rcr 

byte ptr e8t{di-fbx],l ; shift forming product and 


dec 

bx 

; dest operand right 1 bit 


jns 

mpmul22 

} loop while BX >• 0 


jnc 

mpmul24 

; jump if bit shifted out » 0 




; bit shifted out ■ 1 


xchg 

bp,di 

; DI • high half of product 


push 

cx 

7 save bit counter 


mov 

cx,dx 

7 CX ■ bytes per argument 


xor 

bx,bx 

7 init index (also clears carry) 

mpmul23: 

mov 

al, [8l*»-bx] 

7 add source argument to high 


adc 

es: [di't^bxj ,al 

; half of forming product 


Rgure 1 : A general-purpose unsigned multiplication routine for multiple-precision integers. This 
version uses a binary shift-and-add approach that does not exploit the CPU's native hardware 
multiply. Compare with the MPMUL1 . ASM listing published in our previous issue, which carries out 
multiplication in a byte-wise fashion using the CPU's MUL instruction. 
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She’s 5 years dd 
She’s already had7names 
16 identities 
and 21 homes 


Every year thousands of children are kidnapped 
by their own parents. 

Beginning the lonely ordeal of life on the 
run. Moving from town to town. From state to 
state and from school to school. Usir^ false 
names. And for the parent, living with the 
constant fear of beir^ discovered. 

Child Find offers an end to runnir^. 
With our special toll-free number and our 
mediation program, we offer a way out for the 
parents. And for the kids. 

For us, it’s a labor of love. But unfor- 
tunately, love doesn’t pay our operating 
costs. We need your help. Please give 
what you can to help Child Find. 

Send a check or money order to 
Child Find, EO. Box 277, New Paltz, NY 
12561-9277. And help another child find a 
more peaceful future. l-SOO-A-WAf-OUT. 


mmmmmmm^mm WE NEED YOUR HELP 

□ Please find my gift enclosed □ Please put me on your mailir^ list 

□ Please charge my credit card account 

Credit card infiDrmation (where applicable) □American Express GVisa GMasterCard 

Credit Card Number Expiration Date 

Amount you wish to donate 

Name 

Address 


atiii 


City/State/Zip . 


CHILD RND OF AMERICA INC 

■ HHHIlMail to Child Find, EO. Box 277, New Paltz, NY 12561-9277. I 














BVYtRS BEWARE! Norlhgate charges credit card 
sales only when your system is in the shipping process 
Some others use your money by charging cards at 
time of sale. We recommend y ou be aware o f this 
w hen considering your vendor . 



How can Noithgate afford to offer a 
286/12 with 32MB hard drive and one full megabyte 
of RAM when Dell’s newest Series 210 system, for the 
same money doesn't match up? 

Maybe it’s the high cost of color advertising. We 
use two colors and pass the savings on to our 
customers. Would you rather get more computer for 
the money...or be entertained with color piaures? 

Here's a fresh idea... Make Noithgate and 
Dell’s money-back guarantee program meaningful: 
Order from both companies. 

30 days later send back the loser. 

Or keep life simple and place your order with 
Noithgate. Odds are it’s the one you’ll keep anyway. 





Noithgate Computer Systems. Inc. 

P.O.BOX 4 1000. 

Minneapolis. Minnesota 5S44 1 


CALL TOLL-FREE 24 HOURS EVERY DAY 

8005481993 


Canada: 800-338-8383 


FINANCING: Use the Noithgate Big N' revolving credit card. We have 
millions in financing available. We accept your Visa or MasterCard too 
Lease it with Noithgate. up to five-year terms available. 

^ Copyright Northgate Computer Systems. Inc 1969 All Rights Reserved Noithgate. OMNI* 
K£Y'I02. Omnikey PLUS, and the Northgate N' logo are trademarks of Northgate Computer 
Systems. Inc Alt other product and brand names are trademarks and registered trademarks 
of their respective companies 

Prices ar>d spedfkatiorts are subfect to charxge without r>otlce Northute r eserves the right to 
sub^ute components of equal or greater quality or performance All items subiect to 
availability 

PS Ask about OmniKey/PLUS the new Northgate Keyboard desigr>ed the way you want! 


••• 

1 Full Megabyte RAM 

100% GREATER! 

32 Mbyte Hard Drive 

50 % LARGER! 

12 MHz Processor Speed 

* 1699 “ 

BUYER’S SCORE SHEET. 

Read the Specs. Check the Leader. 

Total the winning checks and make your decision. 


Standard 

Features 

DELL 

✓ 

NORTHGATE 


Processor 

12.5 MHz 80286 


12 MHz 80286 


Memory 

5I2K 


One Megabyte 


Video interface 

16 Bit Built-In 
iFartory Fixablel Only 


1 6 Bit Add-on 
lOn-SIte Fixablel 


Display 

12" VGA Mono 31 DP 


12" VGA Mono .31 DP 


Floppy Drive 

One * 1.2 or 1 44 


One - 1.2 or 1.44 


Std. Hard Drive 
Capacity 

20 Mbyte 


32 Mbyte RLL 


Hard Drive Type 

IDE Built-In 


Can use - RLL. MFM. 

IDE. ESDI 


I/O Capabilities 

2 Ser . 1 PP 


2 Ser. 1 PP 


Keyboard 

"Mushy Touch ’ 101 


Famous OmniKey/102 


Software 

Diagnostic 


On-Line Help MS-DOS 


Space Saver Case 

15- W. 15' L. 4"H 


14.5 W. I6.5"L, 5.5- H 


Moneyback 

Period 

30 Days 


30 Days 


Warranty 

1 Yr. Parts & Labor 


1 Yr. Parts & Labor 


Phone Tech 
Support 

Unlimited. Toll Free 


Unlimited. Toll Free 


Hours Open • 

Sales 

Standard Daytime. Eve 


24 Hours 

All Day Every Day 


Hours Open • 

Tech 

Standard Daytime 


24 Hours 

All Day Every Day 


Total 

$1,699 


$1,699 


SCORE 

DELL 


NORTHGATE 



And the winner is. 


Caii NOW! 
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To understand what’s going on here, 
just think back to the longhand technique 
for multiplying decimal numbers. Each 
digit of the multiplicand is multiplied by 
each of the digits of the multiplier to obtain 
a set of partial products. After appropriate 
shifting, the partial products are added to- 
gether to form the final product. 

In binary multiplication, each “digit” 
of the multiplier can only be a 0 or a 1 , so 
each “partid product” that needs to be ac- 
cumulated is either 0 or the appropriately 
shifted value of the multiplicand. The rest 
is just trickery to make everything end up 
in the correct position. 

SHIFT-AND-SUBTRACT DIVIDE 

In the next procedure, the assumption is 
that you are dividing an unsigned dividend 
by an unsigned divisor to get an unsigned 
quotient and an unsigned remainder. The 
dividend is further assumed to be twice the 
length (in bytes) of the divisor; both re- 


Handling signs, zero 
divisors, and other odd 
conditions outside the 
core unsigned division 
routine has advantages. 


mainder and quotient are the same length 
as the divisor. 

Again, signs, zero divisors, overflow, 
and other odd conditions should be han- 
dled outside the core unsigned division 
routine; this allows routines that require 
maximum speed and that have control over 
their arguments to call the unsigned rou- 
tine directly. Finally, it is assumed that the 
characteristics (shifts and carry-flag con- 
trol) demanded of the CPU for the shift- 
and-add multiplication routine also apply 
for the shift-and-subtract divide routine. 
The steps in the recipe become: 

( 1 ) Set the loop counter to the value that is 
8 times the length of the divisor (in bytes); 
this is the number of bits of quotient and re- 
mainder that need to be generated. The ini- 
tial value in the buffer that will receive the 
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inc 

'k bx 

• yt- *• 

loop 

" mpmul23 '' 


pop 

cx 


xchg 

bp,di 



w’.- 

mpniul24: 

loop 

inpmul21. 


pop , 
pop 

bp 

"■";.dX 


pop 

’■CX 


pop 

bx 


ret 


mpmul2 

..TEXT 

endp 


ends 


•fc . .S' 
,r§ ;f , ■=' 

end 

. i A' ;>• 1. ■ 











; restore bit counter ‘ ,, '■ ■ . V 
; restore dest operand pgilllteifej 

: "i' ' ■ 

; loop until all bits 

' •' 'P- • 

; restore registers . <75^- 

' y ■. Aj 

; back to caller * ^ 


«• ?• 


MPDIV.ASM 


:cY "’i ■ '■ 




title MPDIV.ASM Multiple-Precision Unsigned Divide"- 
•'i page 55,132 \ - .K ^:\ ■ .c ■■ , 

r MPDIV.ASM 'pij Multiple-^Precis'ion Unsigned Divide A ' 

} using ■shift-and-subtract* method ' ' . 

; -r , J ' for Intel 8086,- 8068, 8028C, and. -ri' . : 

V.'t '. 80386 in real mode/16-bit protected nKxJo.-*," ,V'. 


l. CepgtiifiA (C) 1989 Sift Coapnnicationa Co 
>jM;Mag«»in8 • Ray^Duncan' _ 




witbi ' 

--,71^; 


addraas of divisor 


XStDI !.<■ address of dividend 
cx ' " ■ divisor length in bytes -j; / 

.°j$e91(dividend length • 2 • divisor length) ' 


' 'Assumes direction flag is clear at entry 
'A ■■ ''vr^ASSnS^S b8 ' “ BS O SS 

■‘ iv-' '’ ■ ■ ' ■’r , 


Assumes 0 < cx <■ .255 


1.- 





Returns t 

, KtDi > 

address of quotient ' .vi'ri 


■if'h 


>DS:SI ■ 

address of remainder 

' • V. 







' • 


^ NOTEt Dividend is assumed 

to be twice as long 


e 


as the divisor. Returned 

remainder and quotient 


i 


are same 

size as divisor. 


! '_■ .. 

i 

Destroys i 

V: AX (Other registers preserved) 

' ' f '• 


i 





,_TEXT segment word public ’CODE' 




, . assume 

CS :_TEXT 





public 

mpdiv . ‘ 




mpdiv proc 

near 


X . 



.,s push 

.bx 

i 

save registers * 



" push 


■ ■ ■ 

• <• V'-- • V. 

• , 


push 

dx 

S- V.1 ; •• 

• • . . • • . ' ;*>» 



push 

si 





push 

di 





push 






mc3V 

dx,cx 

e 

t 

save divisor length in DX 



mov 

bp,cx 

! 

BP will be outer loop 


. 

i;:v;:'vTShl t^bp,l 

■ 

counter, set it to number 



shl 

; bp, 1 

• - I 

of bits in divisor . , 



shl 

bp,l 





clc 


; 

initially clear carry 



Figure 2: A general-purpose unsigned division routine for multiple-precision integers. It carries out 
the operation in binary using a shift-and-subtract loop. 
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Now you can produce 
precise, high quality 
plots without the wait 
required by pen plotters 
or PC-based emulations. 
Pacific Data's Plotter in a 
Cartridge™ is the newest 
and fastest way to emulate 
HPGL on your HP LaserJet 
Series II or Canon LBP-8II. In 
HPGt'" ~ fact, it’s as much as 100 times 

Emulation Cartridge faster! 

Complex engineering or architectural plots 
taking 10 to 20 minutes on a plotter can be com- 
pleted within 10 seconds! Crucial when multiple 
revisions and check plots are needed. 


But there's more to Plotter in a Cartridge than 
speed. In addition to standard pen plotter 
features. Plotter in a Cartridge enables you to 
define 20 pens and 48 widths, automatically 
scales to fit envelopes, letter or legal size paper, 
and improves resolution to 1/300 inch. And, 
you can produce up to 99 quality copies using 
virtually any media source. 

Because the cartridge plugs right into your 
printer, you can plot directly from CAD/CAM, 
engineering, or graphics software. 

Pacific Data Products-Plug into Power! 



800 - 633-8000 


PACIFIC 


6404 Nancy Ridge Drive. San Diego, CA 92121 • (619) 552-0880 • Fax (619) 552-0869 * Plotter n a Cartridge is a trademark of Pacific Data Products. Inc. HPGL and LaserJet 
Series II are registered trademarks of Hewlett-Packard. LBP-811 is a registered trademark of Canon USA. Copyright 1989 Pacific Data Products. Inc. 


CIRCLE 332 ON RtAUbK &t:K V ICE CARD 


Copyrighted materia] 



WE BUILT THEM ALL WIT 


We think of it as, well, enginearing. 

It works like this. You tell us what you need 
in your printers. We listen. And then our engineers 
design ALPS printers to do everything you’ll 
ever need printers to do. 

For instance, for those who take their printers 
personally, ALPS offers personal dot matrix 
printers with jam-proof, flatbed designs and 
loads of paper handling features. Like our 24-pin 
Allegro 24, which received the PC MAGAZINE 
EDITOR’S CHOICE award because, in their words, 
“The value of the entire package is unmatched’.’ 


For the desktop publishers of the world, 
there’s the first in our family of page printers, the 
compact, lightweight ALPS LPX600. Its per- 
formance moved PC WORLD to write, “The print 
quality is actually superior to the LaserJet 
Series IPs— sharp, crisp type with dense blacks 
and distinct gray shades’.’ 

For everybody else, our workhorse ALQe 
and “P” Series dot matrix printers can do 
everything else. From letters to color graphics to 
high volume financials. 

Better yet, every ALPS printer comes with 


Copyrighted material 




H OUR OWN 1W0 EARS. 


our free ALPSmate software that lets you control 
every conceivable printer function from your 
very own keyboard. 

By the way, listening to our customers comes 
pretty naturally to us. Our parent company, Alps 
Electric, a $3 billion International Fortune 500 
company, has made its fortune by listening to its 
customers for over 40 years. 

Call 1-800-825-ALPS for the name of a 
neighborhood Authorized ALPS Reseller who’ll 
be happy to give a free product demo. Or just 
ask your favorite dealer. 


By the way, if you happen to get any more 
bright printer ideas we’d love to hear about them, 
After all, we’re all ears. 


ALPS 

AMERICA 

Built by popular demand. 

LPX600. AtUgm 24 and ALQt are trademarks of Alps Electric Co., Ltd. 
0 1989, ALPS America. 
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Power Programming 
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nqxiivl: 

path 

di 


mov 

cx,dx 

i^iv 2 { 

rcl 

inc 

inc 

word ptr [di],l 

di 

di 


loop 

mpdiv 2 


pop 

di 


jnc 

mpdivS 

mpdiv 3 i 

push 

si 


push 

di 


add 

di,dx 


mov 

ex,dx 


clc 


mpdiv 4 t 

mov 

al,tsij 


sbb 

(di),al 


inc 

si 


inc 

di 


loop 

iipdiv 4 


pop 

di 


pop 

si 


stc 



dsc 

bp 


jns 

sipdivl 


J*P 

mpdiv? 

mpdivS: 

push 

si 


push 

di 


add 

di,dx 


mov 

ex,dx 


clc 


ii^iv 6 : 

mov 

al,(dl) 

sbb 

al,(Bij 


inc 

si 


inc 

di 


loop 

mpdiv 6 


pop 

di 


pop 

si 


jnc 

mpdivS 


clc 



dsc 

bp 


jnz 

nqxjiivl 

mpdiv?} 

mov 

cx,dx 

mpdivSi 

rcl 

inc 

b^e ptr (di),l 


loop 

mpdivS 


xchg 

si,di 


mov 

cx,dx 


rap movsb 


pop 

bp 


pop 

di 


pop 

si 


pop 

dx 


pop 

cx 


pop 

bx 


ret 


npdiv 

andp 


TEXT 

ends 



; save pointer to dividend 
; cx ■ bytes In dividend 

t shift carry fla^ Into 
t low bit of quotient 
; shift high bit of dividend 
f into carry flag 

f restore pointer to dividend 

; jusq) If high bit was clear 

; save pointer to divisor 
; save pointer to dividend 

; DI ■ addr high half of dividend 
; cx • bytes In divisor 
; initially clear carry 

f subtract divisor from high 
; half of dividend 


; restore pointer to dividend 
; restore pointer to divisor 

; shift bit«l into quotient 
; all bits of answer generated? 

; nO/ loop 

; yes, go clean up and exit 

; save pointer to divisor 
; save pointer to dividend 

; point to high half of dividend 
? cx ■ bytes in divisor 
; initially clear carry 

7 high half of dividend > divisor? 


7 restore pointer to dividend 
7 restore pointer to divisor 

7 jump, high dividend > divisor 

7 shift bit >0 into quotient 
7 all bits of answer generated? 
7 no, lo(^ again 

7 cx • bytes in quotient 

7 bring final bit into quotient 


7 copy remainder to final address 


7 restore registers 


7 back to caller 


end 


DECEMBER 12. 1989 PC MAGAZINE KtH 


GET 

NONSTOP 
SYSTEMS 
INFORMATION 
-- AND 2 DISKS 



PC MAGAZINE is the one publica- 
tion you can trust to keep you up-to- 
date on the latest developments in the 
ever-changing world of computing. 

Subscribe now to make sure you don’t 
miss a single product report or pro- 
ductivity-enhancing tip. 

■ One year (22 issues) for $29.97. 

SAVE 54%. 

B Two years (44 issues) for$49.97. 

SAVE 62%. 

And if you order now, you'll also get 
ourexclusive 2-DISK UTILITIES LI- 
BRARY — FREE with your paid 
subscription! 

Don't delay. Call toll-free today to 
claim your savings and FREE UTILI- 
TIES LIBRARY! 



Savings based on annual newsstand price of 
$6A 90. Regular annual subscription price is 
$44.97 per year. Add $31 per year tor post- 
age outside the U.S., U.S. currency only. 
Please allow 30 to 60 days for delivery of first 
issue. Your disks will be shipped upon pay- 
ment. 
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When you’re working, there’s only one 
thing worse than being interrupted. Being 
interrupted by your own PC. But when you stop 
to format a disk, it makes you stare at a blank 
screen for about 2 minutes. Format the whole 
box, and you lose close to 20 minutes. And if you 
ever have to format a data cartridge tapje, your 
machine is out of action for as much as 2 hours. 

But if you use our formatted disks and 
cartridge tapjes, you’ll never be interrupted 
again. The disks come in 3.5" and 5!4"sizes. 

For the IBM PC, PS/2* and compatibles. Our 
data cartridge tapjes come in 10 to 150 Mbyte 
versions. All you do is take them out of the box 

For more ininrmjtion ibout rormatted diskettes and data cartridge tapes, call 1*800*881 
“IBM" and “PS/2" arc registered trademarks of the IBM Corporation. 


and keep right on working. Of course, it heipjs to 
buy them first. So next time you need diskettes 
or data cartridge tapies, be sure to ask for 3M 
formatted products. 

OK, we’ve taken enough of your time. 
Now you can get back 
to work. 



Come see us at Comdex, Booth #1742. 
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Power Programming 


MPIOIV.ASM 


1 of 2 


quotient is unimportant because it will be 
discarded by shifting during the proce- 
dure. 

(2) Clear the cany flag. 

(3) Left-shift the quotient by one bit posi- 
tion; the previous value of the carry flag is 
inserted into the quotient as the new least 
significant bit. 

(4) Left-shift the dividend by one bit posi- 
tion; the bit shifted out is saved in the carry 
flag. 

(5) If the carry flag is clear, go to step 7. 

(6) Subtract the divisor from the upper half 


Shifting is a shortcut 
to inspecting groups 
of the dividend’s 
digits equal in iength 
to the divisor. 


of the dividend. Set the carry flag and go to 
Steps. 

(7) If the upper half of the dividend is larg- 
er than the divisor, go to step 6; otherwise, 
clear the carry flag and go to step 8. 

(8) Decrement the loop counter, preserv- 
ing the state of the carry flag; if the loop 
counter is nonzero, go to step 3. 

(9) Left-shift the quotient by one bit posi- 
tion, bringing the carry flag into the quo- 
tient as the final least significant bit. (Mov- 
ing this last shift outside the main loop is 
not really necessary, but it allows the use 
of a slightly more efficient control stmc- 
luie.) The remainder is whatever is left in 
the high half of the dividend. 

Again, when attempting to understand 
what is going on in this procedure, it is 
helpful to draw analogies to longhand dec- 
imal division. The important distinction, 
however, is that trial divides are not neces- 
sary when we choose to view each bit as a 
single digit; either the divisor can fit into 
the portion of the dividend we are looking 
at or it can't. We use shifting as a conve- 
nient shortcut to inspecting groups of the 
dividend’s digits that are the same length 
as the divisor. The rest is just bookkeeping 
and positioning of the results. 


pa^e 


; MPIDIV.ASH 
! 


} copyright (C) 
; PC Magazine * 


MPIDIV.A8N Multiple-Precision Signed Divide 
55,132 

Multiple-Precision signed Division 
for Intel 8086, 8088, 80286, and 
80386 in real mode/16-bit protected siode. 
Requires MPNEG.ASM (multiple-precision 
2's coc|q>lenent) and MPOZV.ASK (multiple* 
precision unsigned integer divide)* 

1989 Ziff cominications Co* 

Ray Duncan 

DStSI 
BStDI 

cx 


address of divisor 

address of dividend 

divisor length in bytes 

(dividend length > 2 * divisor length) 


i 

; 

; 

; Returns t 


Assumes direction flag is clear at entry 
Assumes DS • BS <> SS 
Assumes 0 < CX <• 255 


• address of quotient 

• address of remainder 


; Destroys* 

TEXT segment 


extrn 

extrn 


ES;DI 

DS*SI 


HOTS* Dividend is assumed to be twice as long 
as the divisor. Returned rMainder and quotient 
are same else as divisor. 

The sign of the quotient is positive if the signs 
signs of the dividend and divisor are the same; 
negative if they are different. The sign of the 
roiainder is the same as the sign of the dividend. 

AX (Other registers preserved) 

word public 'COOS' 

i^iv * near 
mpneginear 


assume cst TEXT 


public 
mpidiv proc 

push 

mov 

mov 

add 

xor 

pushf 


pushf 

jns 

push 
push 

^ mov 
B'add 
call 

pop 

pop 

mpldl* mov 
test 


o^idiv 

near 

bx 

bx,cx 

al, [si+bx-1] 
bx,bx 

al,(di-«-bx*l] 


al, (di-«-bx*l) 
al,al 





mpidl 


8i,di 

cx,cx 

mpneg 


\ 


push 

call 

pop 


mpid2t call 


popf 

jns 


bx,cx 

byte ptr (si-t-bx-ll.SZh 
mpid2 

di 

mpneg 

di 

mpdiv 

mpid3 


; save regiaters 

- ' 

; get Exclusive*OR of 
2 signs of operands 

; save sign of result - 

; test sign of dividend 

save sign of remainder 

jump if dividend positive 

save pointer to divisor 
save length of divisor 

point to dividend 
calc length of dividend 
flip sign of dividend 

restore length of divisor 
restore address of divisor 

check if divisor negative 

jump, divisor is positive 

save pointer to dividend 
flip sign of divisor 
restore pointer to dividend 

perform unsigned divide 

retrieve sign of remainder 
jump, remainder is positive 


Figure 3; A general-purpose signed division routine for muHipie-predsion integers. This routir>e 
requires MPDIV.ASM (Figure 2) and MPNEG.ASM. 
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Every 
500 years 

or so,^ 

an exceptional 
printer 
conies along. 



Johannes Gutenberg, 1454. 




Introducing the new 


printer that can raise your produc- 
tivity as much as the new IBM 
LaserPrinter doesn’t come along 
every day. 

Not only does its advanced design make 
it outperform the HP Lasedet Series II, which 
up till now has been the benehmark in laser 
printing. But also, its advanced design 


gives the IBM LaserPrinter a dramatically new, 
more space-efficient shape. 

Yet with aU this, there’s one area in which 
the competition rises above us: their price. 

Wi just advanced the art of laser 
printing 25%. The new IBM LaserPrinter 
gives you state-of-the-art print quality 
a full 25% faster than its main competitor. 



25% faster printing, advanced features and a revolutionary 

streamlined design. 


'fr 


: lI. < 


If \ 




\ 



0M » a rvgMMvd tradtrmrii ol Intomnonal Busness Machnes Corporation HP LaawJet Senes I a a produd o< HawiWW-PattaW Corporanon. Canon a a lap ai ara o tradamaffc ot Canon Inc. 6> 1969 BMCorp 



IBM LaserPrinter. 


Why other printers can’t follow in our 
footsteps. The advanced design and engineer- 
ing of the IBM LaserPrinter give it a footprint 
that’s 33% smaller than its main competitor’s. 
And that 33% gives you more usable 
workspace. 

And more 
drawer space, too. 

Because the IBM 
LaserPrinter’s font 
canls are about 
the size of credit 
cards. Yet as com- 
pat-t as they are, 
they offer twice as 
many fonts as almost all its main competitors’ 
large, old-fashioned cartridges. 

It’s only up from there. Since the paper- 
handling options on the IBM LaserlYinter are 
stac kable, you can add features, like high- 
capacity paper drawers (500 sheets and 75 
envelo[>es), without sacrificing workspace. 

And not only can you 
connect the IBM LaserPrinter 
to any IBM and many IBM- 
compatihle PC’s, but also, 
with its printer-sharing 
option, one IBM LaserPrinter 
can serve up to 6 PC’s, for 
maximum cost-efficiency. 

Another reason it’s a new 
order of laser printer. 

Unlike its main comjretitor. the 
IBM LaserPrinter cjollates letterheads, second 
sheets and envelojK's'.' Most people would rather 


give that job to someone else anyway. So it’s 
nice to have a printer that will do it for you 
automatically. 

Proof that less is more. The design and 
engineering of the IBM LaserPrinter are so 
advanced, it’s got 60% fewer parts than the 
previous standard in laser printing. That 
means it’s got 60% fewer things to loosen, 
snap or shear. 

The solution is IBM. Yet, though it’s a 
smaller, sleeker unit, the IBM LaserPrinter 
corners from a company with a big tradition of 
service and support. Which is very reassuring 
when you decide to break aw^ from an old 
standard to go with the new one for years to 
come. 

1'o do that as soon as possible, contact 
your IBM Authorized Dealer or IBM marketing 
mpmsentative. Find your nearest dealer by 
calling I 800 IBM-2468, ext. 194. 


The new IBM LaserPrinter. 
Suddenly, nothing else measures up. 



IBM LaserPrinter HP Last^rjet Series II 


Speed 

✓ 

up tolOppm 

up to 8 ppm 

Footprint 

✓ 

291 sq.in. 

432 aq. in. 

Paper-handling optiona 

✓ 

500 sheets. 75 envelopes 

15 envelopes* 

Collates iettera/envelopes 

✓ 

yes** 

no 

Plotter emulation 

✓ 

standard 

optional 

Resident fonts 

✓ 

10 

6 

Font card size*** 

/ 

credit card 

“8 -track” cassette 

Standard weight 

/ 

33 lbs. 

50 lbs. 

Parts*** 

✓ 

400 

1000 

Dots per inch 

300 X 300 

300 x 300 

Printer emulation 

✓ 

IBM, HP compatible 

HP compatible 

Printer engine 

IBM 

Canon 

List price 

✓ 

$2,595 

$2,695 


*HP envelope tray replaces standard paper tray ** With paper-handling options ‘‘’Approximate 



GET THE 

ISSUES 

YOU 

MISSED! 

— 

Past issues of 
PC MAGAZINE are full 
of product reviews and 
vital systems informa- 
tion you may have 
missed! 

Just send $8.00 for each 
back issue ordered 
($9.00 outside U.S., 

U.S. funds only) to: 

Ziff-Davis 

Publishing Company 
P.O.Box 5999 
Cherry Hill, NJ 08034 
Attn: F. Hunter. 
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push 

call 

pop 

di 

mpneg 

di 

; save pointer to quotient 
; flip sign of remainder 
; restore pointer to quotient 

mpid3: 

popf 

jns 

mpid4 

; retrieve sign of result 
; jump, result is positive 


push 

mov 

call 

pop 

si 

Bi,di 

mpneg 

si 

; save pointer to remainder 
; point to quotient 
; flip sign of quotient 
; restore pointer to remainder 

mpid4 ; 

pop 

ret 

bx 

; restore register 
; back to caller 


mpidiv endp 
TEXT ends 


end 


MULTIPLE-PRECISION ROUTINES 

Figures 1 through 3, plus MPIMUL.ASM 
and MPNEG.ASM presented last time, 
contain the source code for assembly lan- 
guage procedures that illustrate what 
we’ve been discussing here and that round 
out our battery of multiple-precision arith- 
metic routines. The calling procedures and 
results of each routine are documented in 
the listings. 

MPMUL2.ASM, shown in Figure 1, is 
the unsigned multiple-precision-integer 
multiplication routine that uses the shift- 
and-add technique. You may find it in- 
structive to compare this code with the 
MPMULl . ASM published here in the pre- 
vious issue. The latter used the CPU’s na- 
tive 8-bit-by-8-bit multiply, and you may 
wish to mn some timing comparisons of 
the two routines. When running bench- 
mark tests, remember that there are drastic 
differences in the cost of a hardware multi- 
ply as you progress from the 8086/88 to the 
80386 and 80486. 

MPIMUL.ASM is the signed multiple- 
precision multiply routine. It checks the 
signs of the arguments to determine the 
sign of the eventual result, changes argu- 
ments from negative to positive if neces- 
sary (using MPNEG.ASM), then calls 
MPMUL2. ASM to do the harf work. 

MPDIV.ASM, shown in Figure 2, is 
the unsigned multiple-precision divide 
routine that implements the shift-and-sub- 
Iract technique described earlier. If you’re 
feeling spunky, read Knuth (volume 2, 
pages 237-38) and code a new version of 
this routine that exploits your CPU’s na- 
tive DIV instruction. 


MPIDIV.ASM, shown in Figure 3, is 
the signed multiple-precision divide rou- 
tine that checks and changes signs of argu- 
ments and results, much in the same way 
as MPIMUL.ASM. It calls MPNEG 
.ASM and MPDIV.ASM. Note that calls 
to MPIDIV . ASM should be avoided if you 
know that the sign of your arguments and 
results is not important (for example, when 
manipulating addresses), since MPIDIV is 
slower than MPDIV. 

I’ve tried to make these routines reason- 
ably efficient, though to keep them fiom 
diverging too far from the recipes present- 
ed above, I have forgone a number of opti- 
mizations that 1 would use in a production 
program. Once you’re sure you under- 
stand the code, you can entertain yourself 
for hours by tuning it up further. Just be- 
ware of introducing machine instructions 
that affect the carry flag! 

I’ve also written two interactive dem- 
onstration programs, TR'YMPMUL.ASM 
and TRYMPDIV. ASM, that will facilitate 
your experiments. These programs prompt 
you for arguments, call the appropriate 
multiply or divide routine, then display the 
results. Because of their length, TRYMP- 
MUL and TRYMPDIV are not printed 
here, but both are available for download- 
ing from PC MagNet. 

THE IN-BOX 

Please send your questions, comments, 
and suggestions to me at any of the follow- 
ing e-mail addresses: 

PC MagNet: 72241,52 
MCI Mail: rduncan 

BIX: rduncan ■ 
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by 

Douglas Cobb 
and Steven Cobb 


Spreadsheet 

Clinic 


CHANGING COLUMN WIDTHS 

I often need to change the widths of adja- 
cent columns while wortdng with a 1 - 2-3 
worksheet. For example, I might need to 
set the width of column A to 25, column B to 
1 7, column C to 5, and column D to 1 0. To 
do this, I insert a new row into the work- 
sheet and enter the new width for each col- 
umn into the cells of that row. Then I move 
the cell pointer to the leftmost cell that con- 
tains a width value arrd invoke the macro 
shown in Figure 1. 

The first statement in this macro checks 
to see if the highlighted cell contains a value 
less than 1 , a label, or nothing. In any of 
these cases, the {If} statement will be tme 
and 1 - 2-3 will end the macro execution. 

The second statement checks if the val- 
ue in the current cell is greater than 240 (the 
maximum width of a cell). If it is, 1 - 2-3 will 
cancel the execution of the macro. Howev- 
er, if the current cell contains a value from 1 
to 240, inclusive, 1 - 2-3 will execute /Work- 
sheet Column Set-Width and then the 
statement in cell B4. 

The {If} commarxf at the beginning of 
this statement checks to see if the value in 
the current cell is greater than the width of 
the column that contains this cell. If it is, 
1 - 2-3 hits the Right Arrow key as many 
times as required to increase the width of 
the column to equal the value in the current 
cell, then hits Enter. If the value in the cur- 
rent cell is less than the width of the column 
that contains it, 1 - 2-3 will press the Left Ar- 
row key as many times as required to de- 
crease the width of the column to equal the 
value in this cell, then hit Enter. In either 
case, 1 - 2-3 will then move the cell pointer 
one cell to the right and restart the macro. 

Let's suppose you want to change the 
column widths of A, B, and C from 9 spaces 
each to 12, 5, and 20 spaces, respectively. 
First insert a new, blank row into the work- 
sheet — say, between rows 9 and 10. Next, 
enter the values 12, 5, arxf 20 into cells 
A1 0, B1 0, and CIO, respectively, and make 
sure that cell DIO is blank. Move the cell 
pointer to cell A1 0 and invoke the macro by 
pressing Alt-W. 


■ CHANGING COLUMN 
WIDTHS; Here's a quick 
and easy way to set 
various widths for 
multiple columns In a 
1-2-3 worksheet. 

■ QUICK CASE 
CONVERSIONS: 

Change the labels in 
your worksheets to 
uppercase, lowercase, or 
proper form instantly. 


Since cell A1 0 contains a value not less 
than 1 or greater than 240, 1 - 2-3 will issue 
the AA/orksheet Column Set-Width com- 
mand. Arxl since the current cell value (1 2) 
is greater than the width of its column (9), 
1 - 2-3 hits the Right Arrow key three times, 
and then hits Enter. This expands the width 
of column A to 12 spaces. At this point. 


1 - 2-3 moves the cell pointer to cell B1 0 and 
restarts the macro, repeating this process 
for cells BlOandCIO. 

Finally, 1 - 2-3 moves the cell pointer to 
cell DIO and restarts the macro a fourth 
time. Since this cell is blank, the {If} state- 
ment in cell B1 will be false. So 1 - 2-3 ends 
execution of the macro. Use the /Work- 
sheet Delete Row commarxJ to delete the 
temporary row from the worksheet. 

Jim Strahan 
Costa Mesa, California 

I jTy This technique makes it easy to al- 
i^n ter the width of two or more col- 
EBES umns in a 1 - 2-3 worksheet. How- 
ever, the columns don’t need to be 
adjacent to one another. Simply enter 

9CELL("width-,xl. .xl) 

where x is the letter (or letters) that identify 
the column, into the cell (in the new row) 
of the column whose size remains the 
same. Since this function returns the cur- 



Flgure 1 : To alter the width of multiple columns, simply enter the new values. Invoke this macro, and 
your woiksheet's columns will automatically be adjusted. 



Figure 2: This macro is a streamlined version of the one shown in Figure 1 . 
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Spreadsheet Clinic 


rent width of the column, the macro will 
keep the current width. 

You can simplify Strahan's macro, as 
shown in Figure 2. The third statement in 
this macro commands 1-2-3 to recalculate 
the string formula 

B4! +"/WCS-49STRING(0CELLPOINTER 
( "contents" ) ,0)4“*'" 

in cell B4. and returns the statement 

/wcswidCh" 

where width is the value in the current cell. 
Unlike the original macro, this one adjusts 
the width of each column by typing rather 
than pointing. 

QUICK CASE CONVERSIONS 

In my work with 1-2-3, I often adapt work- 
sheets created by others. Unfortunately, 
different 1-2-3 users have different styles: 
some enter labels in all uppercase letters, 
some in all lowercase letters, and some in 
Initial-capitalization form. 

I'm sending you a copy of a macro I de- 
veloped that changes the case of the labels 
to suit a user's preference. When invoked, 
1 -2-3 presents a menu with the choices Up- 
per, Lower, and Proper. After making a se- 
lection, it replaces all the labels In the range 
you specify with the form you selected — 
without affecting any values, formulas, or 
functions in the range. 

Robert Allen 

Johnson City, Tennessee 

I |Tlj This macro certainly automates a 
! d n time-consuming task. We have 
SSffl fine-tuned it to make it even more 
efficient; it’s shown in Figure 3. There are 
a few things worth noting about it. 

Since the statement in cell B6 comes 
before the {For} statement that begins the 
inner loop, COUNTER will contain an 
outer-loop value whenever 1-2-3 executes 
this statement. It then moves the cell point- 
er to the top of the appropriate column be- 
fore beginning the series of passes through 
the inner loop. If the order of these state- 
ments is reversed, it won’t work. 

This streamlined macro “builds” an 
©UPPER, ©LOWER, or ©PROPER 
function around the current cell entry on 
the Edit line. For example, if the current 
cell contains the label ’test and you select 



1 \e {Henucall CHOICES! 

2 / rncRANGE" < ? 1" tHlndowaot I ! (PanclOf t ) 

3 (For COUNTER, l,tCOLS(RANaE),l,LOOPl) 

4 /rndRANGE''{WlndoweOn} {PanslOni 

5 

6 LOOPl <GOtO}RANGE'{Ri9ht COUKTER-1} 

7 <Por COUNTER, 1,0ROWS( RANGE ),l,LOOP2} 


9 LOOP2 {If •CBLl.POINTBR("typ«")<>"l->{DOWn){R«tum> 

10 {Edit}" ) {Hoffla>{D«l}t 

11 FUNCTION PROPER 

12 (" 

13 {Calc) {Down) 

15 CBOICES Upper Lower Proper 

16 Change labels to Change labels to Change labels to 

upper-case form lower-case form proper form 

17 {Let FUNCTION, "UPPER") {Let FUNCTION, "LOWER" } {Let FUNCTION, "PROPER"} 

18 

19 COUNTER 

20 


Rgure 3: This macro converts all of ttie labels in the range you specify into the form you specify: either 
uppercase, lowercase, or proper. 



{MenuCall CBOICES) 

/rncRANCB''{7}“ 

{For COUNT!, e,0COL8(RANGE)-l,l, LOOPl) 
/rndRANGE~{Window80n) {Panelon) 


6 LOOPl {For COUNT2,0,0ROW8(RANGE)-1,1,LOOP2) 


8 LOOP2 {Let CURRCBLL,0IF(0 CBLL{-CoI",RANGE)-k;ODNT1<27,"*,0CHAR 

( 8 1 NT ( ( 0CBLL ( " col - , RANGE ) ‘TCOUNT 1- 1 ) / 2 6 ) -r-e 4 ) ) 6 0CHAR { SHOD 
( 0CELL ( " col * , RANGE ) 4COUNT1- 1 , 2 6 ) -r-S S ) 6 8STRI NO ( 8CELL { " row " , 
RANGE ) 4C0UNT2 , 0 ) ) 

9 {If 8CELL(*type",80('»--|"icURRCELL))<>-l*)<Return) 

10 {Recalc NEXT) 

11 NEXT ERR <-- contains the formula 4"{Let *4CURRCBLL«",e"6PUNCTIONt* 

("4CURRCBLL6"))" 

12 

13 CHOICES Upper Lower Proper 

14 Change labels to Change labels to Change labels to 

upper-case form lower-case form proper form 

15 {Let FUNCTION, "UPPER") {Let FUNCTION, "LOWER" > {Let FUNCTION, "PROPER") 

16 

17 FUNCTION 

18 CURRCELL fflgB 

20 COUNTl [I y 

21 COUHT2 


Figure 4: This macro executes faster than the one in Figure 3 because it replaces the labels in the 
range you specify without moving the cell pointer. 


Proper from the custom menu» the Edit 
line will contain the function @PROPER- 
(“test”) after 1-2-3 executes these state- 
ments. At this point, 1-2-3 recalculates the 
function, replacing it with its result (the la- 
bel Test), and replaces the entry in the 
current cell (the label 'test) with that result. 

This macro demonstrates a useful tech- 
nique: you can use the same cell as the 
counter for both loops. At fust it may ap- 
pear that this would cause problems. Sup- 
pose you selected a two-column by three- 
row range. When 1-2-3 began the first pass 
through the outer loop, it would enter the 


value 1 into COUNTER. However, it 
would replace that value with the values 1 , 
2, and 3, respectively, during the three 
subsequent passes through the inner loop. 

After m^ng the third pass through the 
inner loop during the first pass through the 
outer loop, 1-2-3 would increase the value 
of COUNTER to 4. Since 4 is greater than 
the number of rows in the range (3), 1-2-3 
would end the fust pass through the outer 
loop and begin another. Since 4 is also 
greater than the number of columns in the 
range (the ‘ ‘stop’ ’ value of the outer loop), 
1-2-3 shouldn't begin a second pass 
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Second 

Consecutive Win. 



PC Magazine felt the only thing better 
than a Brother laser, is a Brother laser. 


Last year, the Brother HL-8 Printer won this award. This year, 
both our HL-8e and our HL-8PS Printers won. So. when we 
say we're the best, and getting better, we're not just spouting 
words, we'tc talking attitude, and performance. 

Brother HL-8e ... the "value-added" laser. The HL-8c 
offers 44 internal fonts and a standard one megabyte of 
memory - with an option of two megabytes more. It also 
offers a host of emulations that include HPGL and HP 
Series II compatibility, making the HL-8e ideal for CAD/ 
CAM, word processing and desktop publishing applications. 
Plus, an impressive list of functions at a touch of our simple 
control panel. 

Brother HL-8PS ... PostScript compatible and very fast. 
In fact, it's twice as fast as the Apple* LaserWriter II NT'" . 
The HL-8PS packs a full two megabytes of memory ... 
more than twice that of an ordinary la,ser printer. 'r!)u can 
add up to four megabytes more to handle even the most 


sophisticated desktop publishing jobs, rtie HL-8PS is also 
compatible with today's popular software and any micro- 
computer. including an Apple* Macintosh’”, using the 
optional AppleTalk " interface. Add PostScript compatibility. 
.4.8 fonts and an attractive price, and it's everything you want 
in a printer ... and more. 

See for yourself why PC Magazine gave us their Editor's 
Choice Award. For your nearest Brother dealer call; 

Brother International Corp.. Somerset. NJ 08875-6714. 
1-800-284-2844, F-xl. 4616 
■ v'.r ;!H>1 j Apple and AppleTalk are 

* ** registered trademarks and 

Macintosh is a trademark of 
Apple Computer, Inc. 

PostScript is a registered trade- 
mark of Adobe Systems, Inc. 

See Us At COMDEX Booth #1116 



We're at your side. 
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SMJVSWAG IUOVtV.\. SAMSUNG/NOVELL 

PCXetmmaV'iftfe PCterminal/286 

SMJVSUUGINOVEU. . SAIUISl 

?CAeTn\\rva\l2B6 PCterminal/2 

SIVMlSUflG/NOVELL 
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How to plan your LAN. 


You’ll need a pencil. 

That's to write down the telephone number on the 
next page. Which will connect you with Samsung's 
nationwide network of resellers. And the 
Samsung/ Novell co-labeled line of LAN 
hardware. 

It’s pretty much that simple. 

With one call you can plan on substantial 
savings over the big name computers which, 
despite high clock rates and even higher price 
tags, are not really optimized for networking. 

And you can plan on 100 percent compati- 
bility with all versions of Novell’s NetWare,* 
because Samsung's LAN hardwtu-e was co- 
designed by Novell. Just like the label says. 

THE TES'HNG WENT IN 
BEFORE THE LABEL WENT ON. 

Both the Samsung 386AE and PCterminal/286 have 


been tested exhaustively and certified by Novell for 
compatibility with till p>opular networking hardware 
and software products. As a matter of fact, Scimsung's 
IP 386AE is one of 3 fileservers certified by 
Novell to run NetWare 386. 

For excimple, engineers at Novell success- 
fully tested the PCterminal/286 LAN Work- 
station in no less thcui 1200 different network 
configurations... with 50 units running at 
once! That’s a claim no other computer manu- 
facturer Ccin make. 

NETWORKING VS. NOTWORKING. 

What’s the difference? Take our 386AE 
Fileserver, for instance. It includes Novell’s 
Advanced BIOS, and eight expansion slots to accom- 
modate multiple network interface cards and disk 
controllers. Plus an oversize power supply capable 
of driving dual high capacity hard disks and tape 
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SAMSUNG/NOVELL 

SAMSUNG/NOVELL 

PCterminal/286 

PCterminal '286 

IMG/NOVELL. 

SAMSUNG/NOVELL 

l6 

PCterminal/286 

SAMSUNG/NOVELL 

PCterminal/286 

\IG/NOVELL 


:rver 

1 

-.1 


back-up system. Plus 4 megabytes of main memory 
for disk caching. 

Then there's Samsung’s PCterminal/286 Diskless 
Workstation which includes a built-in Ethernet inter- 
face and Novell's Remote Boot EPROM. 

And not to be overlooked is our 16-bit SE2100 
Ethernet Interface Card which provides up to twice 
the throughput for the price of an 8-bit card. 

THE SAMSUNG COMMITMENT. 

With 4 million monitors and half a million PC 
and LAN computers sold in 1988 alone, it's clear that 
Samsung has made a serious commitment to the 
marketplace. In all, Samsung offers no less than 
nine different PC and LAN computer models with 
seventeen color tmd monochrome monitors! And, 
as a 31-billion dollar international corporation, 
Samsung has the resources to provide continuous 
support for its customers. 


So why not begin your network planning today? 
For the name of the &imsung reseller nearest you, 
write: 

SAMSUNG, 3655 North First Street, San Jose, 

CA 95134, or call 1-800-446-0262, 



eg SAMSUNG 
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RHAILERS; 

DEAL YOURSELF IN 



GET A FUL HOUSE OF 
CUSTOMERS-STOCK 
THE ZIFF-DAVIS 
COMPUTER LINE 

You're playing a winning hand 
when you carry the Ziff-Davis 
line of computer magazines: PC 
MAGAZINE, PaCOMPUTING, 
COMPUTER SHOPPER, and 
MACUSER. 

Here's your chance to build traf- 
fic. Establish your store as a full- 
service center. And best of all, 
boost sales of your inventory, 
while earning additional profits. 

Plus — we make it easy for you to 
get the maximum profit from our 
line. You get guaranteed profits 
of up to 40% off the cover price 
of each magazine. Free in-store 
sales aids. A toll-free HELP line. 
And much, much more! 

So follow the leader to big 
profits! To stock the magazines 
that move your stock, call 

1 - 800 - 435-5003 

Or write: Frank Manziano, 

Direct Sales Manager, Ziff-Davis 
Publishing, One Park Avenue, 

5th Floor, New York, NY 10016. 



Spreadsheet Clinic 


through that loop — but it does. 

It remembers that COUNTER con- 
tained the value I at the beginning of the 
first pass through the outer loop. Conse- 
quently, before 1-2-3 determined whether 
or not it should begin another pass through 
the outer loop, it changed the value of 
COUNTER to 2 (1 plus the value of 
COUNTER at the teginning of the previ- 
ous pass through the outer loop), not 5 (1 
plus the value of COUNTER at the end of 
the final pass through the inner loop). 
Since 2 is not greater than 2 (the number of 
columns in the range), 1-2-3 made another 
pass through the outer loop. 

The macro shown in Figure 4 executes 


You can use the same 
cell as the counter for 
both the inner and 
outer loops in 1-2-3. 


even more quickly. Instead of moving the 
cell pointer to each cell in a range, one at a 
time (slowing execution — especially for 
large ranges — even though the screen is 
frozen). Figure 4 converts the labels in the 
range you specify without moving the cell 
pointer. 

Similar to Figure 3, this one makes as 
many passes through outer and inner loops 
as there are columns and rows, respective- 
ly, in the range you specify. However, it 
uses a separate counter for each loop: 
COUNTl (B20) for the outer loop and 
COUNT2 (B2 1 ) for the inner loop . 

At the beginning of each pass through 
the outer loop, 1-2-3 enters a new value 
into COUNTl . During the first pass 
through the outer loop, COUNTl will con- 
tain the value 0; during the second pass, it 
will contain the value 1 ; and so forth. Dur- 
ing the fust pass through the inner loop 
during each pass through the outer loop, 
COUNT2 will contain the value 0; during 
each second pass through the inner loop, 
COUNT2 will contain the value 1 ; and so 
forth. 

The first statement in the inner loop 
(cell B8) enters the label form of the ad- 
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dress of one of the cells in the range you 
specified into the cell narrred CURRC^L 
(BI8). During the first pass through the in- 
ner loop during each pass through the outer 
loop, both COUNTl and COUNT2 will 
contain the Value 0; consequently, the 
statement in cell B8 will enter the address 
of the upper-left cell of the range into 
CURRCELL. During the second pass 
through the inner loop during the first pass 
through the outer loop, COUNTl will con- 
tain the value 0 and CX)UNT2 will contain 
the value 1 ; therefore, the statement in cell 
B8 will enter the address of the second cell 
of the leftmost column of the range into 
CURRCELL. 

During the fust pass through the inner 
loop during the second pass through the 
outer loop, COUNTl will contain the val- 
ue 1 and COUNT2 will contain the value 
0; consequently, the statement in cell B8 
will enter the address of the topmost cell in 
the second column of the range into 
CURRCELL. During the second pass 
through the inner loop during the second 
pass through the outer loop, both 
COUNTl and COUNT2 will contain the 
value 1 ; the statement in cell B8 will then 
enter the address of the second cell of the 
second column of the range into CURR- 
CELL; and so forth. 

The second statement in the inner loop 
(cell B9) tests to see if the cell whose ad- 
dress is stored in CURRCELL contains a 
label. If it doesn't, 1-2-3 will begin the 
next pass through the inner loop. If it does, 
1-2-3 will execute the statement in cell 
BIO, which commands it to recalculate the 
string formula 

+ -<Let -tCURRCELH",0“tFUNCTION4 

■(-tCURRCELI.4")>" 

in cell B 1 1 . The result of this formula is a 
{Let} statement that instructs 1-2-3 to re- 
place the label in the cell specified by the 
entry in CURRCELL with an all-upper- 
case, all-lowercase, or proper version of 
that label — whichever you specified. 

CONTRIBUTE TO THE CUNIC 

Share your latest spreadsheet discovery 
through Spreadsheet Clinic. We’ll pay you 
$50 or more for tips we print, plus an extra 
$25 if you submit your letter on a disk. If 
you do, please include a printed copy. 
Mail contributions to Sprea^heet Clinic, 
PC Magazine, One Park Avenue, New 
York, NY 1(X)16, or upload them to PC 
MagNet (see the “By Modem” sidebar in 
the Utilities column). ■ 




FREE ABC Monday Night Football Interactive Demo Disk with exclusive bonus plays. 


See specially marked 10 packs of Sony' Floppy Disks. 



the executive suite, Dodds, 
you’ll have a company car, 
an unlimited expense account 
and Sony diskettes’.’ 


hen you think about 
it, ite only fitting that 
leaders of industry 
insist on the leader 
in magnetic media; Sony 

Ever since the introduction 
of the first tape recorder in 
Japan, Sony has been perfecting 
high-density magnetic media. 

Thath why today Sony is a 
world leader in audio, video 
and computer magnetic 
storage media. 

We even invented the for- 
mat for the 3.5" disk drive and 
floppy that are rapidly becoming 
the world standard. 


So, naturally we had quite a 
head start when the others 
finally decided on playmg follow 
the leader. 

And the same engineering 
and technology we applied to 



create the finest magnetic media 
for our 3.5" floppies was apphed 
to all of our magnetic computer 
media. So our 5.25" floppies are 
remarkably reliable, too. 

Thath why people who abso- 
lutely can't afford to lose their data 
insist on Sony 

But for those at the top, insist- 
ing on Sony disks isn’t just a sign 
of high standards, ith also a sign 
that you've arrived. 




C 1969 Sony Corportbon of Am«hc«. 
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By m small coincidence, Microsoft Windows works the way you do: On more than one thing at a time. 




WYSIWYG. What you see on screen. . . 


...is exactly tvhatyou gel on paper. 



oil) sayings may eotl ; 
Future Fortune 

- 1 - -lihasbcencouf^tJy68yeara 
FFC Iasi created new for- 
'ttines But In tight of the new 
logo and the whole new lode 
' broughttoihecompany Inthe 
past year, the board d dlrec* 
tors has unanimously voted to 
replace the old formnes. PresI* 
d^t Jim Dearing explained, 
“As we exit the 1980’s. people 
no longer beUeve in the same 
old lirtes, it's time to change'. 


An entire environment that lets 











3te Cookie Standards, rolling in the dough 


ortunes for the month of August 


I // Jind a niiable au pair, 
an importani call on your car phone. 


e\« 30 ]eMK)ls 

iisai^\\mdows 
aj^catims cm 
apart-time basis 
topleasestc^ 


tic surg^ ^rUs as weU as urinUes. 

OSS wUi never return from matemUy leave. 
ransU is a thing of the past. Invest in a car soon, 
ntemi in real estate will onfy lead lo frustration. 
HI propter as will your accountant, 
o finishes second nobody remembers. 


you do amazing things— like this—simpfy. 




The trouble with using Windows™ applications 
every once in a whil^ is that yoifie only amazin^y pro- 
ductive every once in a while. 

This has got to stop. Which is why 
ther^ the Microsoft* Windows envi- 
ronnient— the first and orJygn^htea/ 
environment to let you work with 
multiple Windows or DOS applica- 
tions without ever closing a sii^e 
file, or quitting a single program. 

You m^ never see your 
C prompt agaia Just give Microsoft Wmdows a 40-hour 
work week and you’ll be pointing, clicking, cutting, 
pasting and flying throu^ your work with the greatest 
of ease. Cut from a spreadsheet and paste onto a word 
processing document— without scissors and a copy 
niachine. Exchange inftirmation, link fifes aixl prograrns, 
then watch your data get updated automatically, or if 
you prefer, at your command. 

Call us at (800) 541-1261, DepL J88 fix' more facts 
about how Wndows can open up daxs, and fix' our fi^ 
Windows Shopping Catalog 

And see how the only way to get the most out of 
your Wmdows, is to look into ours. 

H/Scmsoit 

Making it all maks sense 

Cuttomen inside the 50 United States, call (8001 541-1261. Dept, jsa In Canada, call (416)6734611. f k im id f the 
U S. and C .a n ada. call (206)882-8661. 0 19W Miennoft Corporation. All ri^s merved. Micrwift and the Microsoft 
lop> are regMered iradetnariu and Moibif tf olf make jflor and Windows are trvfemarka of Microsoft Corporation. 
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comWB/W/ 


The World’s Finest PC Illustration Package 
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Te}:(613)72«^200 / Fax:(6U)728.9790 
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COREL DRAW has rapidly received acclaim as 
the most exciting graphics package in the industry 
with ease of use, versatility and speed that exceeds 
even Macintosh programs! 


Now, version 1.1 rockets even further ahead with 
unprecedented value and capability. We bundle in 
a phenomenal amount of free typefaces and clipart 
images that would normally cost thousands of dol- 
lars. Furthermore, our new type converter incor- 
porates thousands of additional fonts. Virtually 
unlimited clipart is also available with over 10,000 
images supported from 12 leading clipart vendors. 


Corel DRAW 1.1 is shipping NOW for $595 and 
you can upgrade your 1.0 version for $99. Call us 
for direct orders or dealer information. 


Corel DRAW! 1.1 $595 
1.1 Upgrade $99 


by 

Neil J. Rubenking 


CREATE A TEXT DISPLAY 
PROGRAM 

TEXTCOM.BAT (Figure 1) is a small tx>- 
hassle utility that creates compact text dis- 
play programs. These display programs 
can be used as reminders or heip screens. 
The output files are standalone executable 
.COM files arxi can be edited with standard 
text editors. 

Use EDLIN to enter the three-line 
TEXTCOM.BAT. The crucial first line con- 
sists of 35 characters that must be entered 
carefully. The ASCII codes for the charac- 
ters between ECHO and >TEMP.TXT are 
as follows: 

190 , 23 , 1 , 172 , 138 , 208 , 246 , 

208 , 52 , 229 , 116 , 7 , 180 , 2 , 

205 , 33 , 235 , 241 , 144 , 205 , 32 

To enter each character, hold down the 
Alt key, type the number on the numeric 
keypad, then release the Alt key. Note that 
the character generated by the last num- 
ber, 32, is a space — don't accidentally de- 
lete it. Do not type the commas or spaces. 
Enter the second and third lines normally. 

Now you can convert any text file to a 
.COM file by typing 

TEXTCOM infile outfile 

where infile Includes the complete path and 
name of the text file and outfile includes the 
path and name of the executable file but 
without the .COM extension. The input file 
should be a starxtard text file terminated by 



Figuta 1 ; The bizarre characters in the first line 
of this batch file are actually a tiny program that 
makes any text Ale an executable Ale. 


User-to-User 


■ CREATE A TEXT 
DISPLAY PROGRAM; 
Here is a unique batch file 
that will produce a .COM 
program using only 
ECHO and COPY. 

■ PATH MAGIC REVISITED: 
Get full control of your 
PATH, with a case- 
changing batch file as 

a bonus. 

■ EASE THE TRANSmON 
FROM MS-TOPC-DOS: 
You don't have to 
reformat your hard disk 
when you upgrade. 

■ CREATING AN INVALID 
FILENAME: The DOS 
RENAME command can 
create files that aren’t 
accessible by DOS itself. 


a Ctrl-Z ( ‘Z). It may contain non-ASCII 
characters. 

You can also convert keyboard entries 
into executable display Ales. At the DOS 
prompt, type 

TEXTCOH CON outfile 

Now enter your text, and then press "Z and 
Enter. 

You can modify the executable output 
Ales and TEXTCOM.BAT as long as you 
don't tamper vrith the Arst line. However, 
since not all word processors handle non- 
ASCII characters property, experiment a bit 
with yours on TEXTCOM.BAT and output 
Ales. 

Figure 2 is the disassembly of the stub 
program that TEXTCOM attaches to the 
front end of the text Ale. It is a bare-bones 
program; with a little careful programming, 
you can add features available in 


BROWSE-type utiliAes. The trick is to avoid 
characters that cannot be edited, such as 
"V, "G, "Z, and linefeed. 

TapanA. Desai 

Calcutta, India 

"prn Every file is just a collection of 
in bytes. A text file contains only 
dull bytes that represent ASCII charac- 
ters, plus a few control characters. The 
control characters have special mean- 
ings — character 8 ( *H) is a backspace, 10 
( 'J) is a linefeed, 13 ( "M) is a carriage re- 
turn, and 26 ( “Z) means end-of-file. These 
bytes are as likely as any other to appear in 
a program file, which is why you get odd 
results when you TYPE a .COM or .EXE 
file. 

However, with careful programming 
it’s possible to avoid any bytes that repre- 
sent control characters. That’s what 
TEXTCOM.BAT does. For example, it 
needs to test whether the current character 
is a 'Z end-of-file marker. But TEXT- 
COM can’t make the comparison directly, 
because doing so would insert a 'Z into the 
file. So it inverts the character with NOT 
and compares the result with the inversion 
of "Z. 

Once you’ve created a .COM file with 
TEXTCOM.BAT, you may be able to edit 
it in your favorite program editor. The two 
requirements are that the editor not change 



Figure 2: Disassembling the Arst line of 
TEXTCOM.BAT with DEBUG produces this 
program stub. 
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User-to-User 


CHG.BAT 


COMPLETE LISTING 


the program bytes in the first line and that it 
end files with a 'Z. If your editor meets 
these requirements, it should work. 

PATH MAGIC REVISITED 

PC Magazine has printed several items 
about changing the PATH environment 
variable, but I think that the best is Path 
Magic (User-to-User, February 29, 1988). 
The CHPATH.BAT utility gives you fuli con- 
trol of your PATH with a few keystrokes. 

When I upgraded to DOS 3.3, 1 nxidified 
this ubiity so that I could use it with the AP- 
PEND environment variable as weli as the 
PATH, i also corrected the drawback of the 
old version noted at the end of the article 
(when you wanted to delete subdirectories, 
you had to type them in uppercase, exactly 
as they appeared in the PATH). 

You'll need five batch files (one mote 
than the old version) to use this utility. They 
are the main batch file CHG.BAT (Figure 
3), the assistants CHG_SET1.BAT, 
CHG_SET2.BAT, and CHG_SET3.BAT 
(Figure 4), and UPCASE.BAT (Figure 5), 
which sets an environment variable to the 
uppercase value of a string. Now if you 
want to remove the C:\DATA subdirectory 
from your PATH, it doesn't matter if you 
type CHG path cADAta -I at the DOS 
prompt. 

Note that the switches used by the old 
version are left unchanged. They are 

■ -i to remove the directory: 

■ -b to add the directory at the beginning; 

■ -e to add the directory at the end: 

■ -db to delete the directory or directories 
from the beginning until the given directory; 

■ -de to delete the directories starting from 
the given directory until the end. 

To use CHG.BAT, follow this syntax: 


[di ] [pathjchg rpath|append> 
directory <-b | -e | -i | -db | - 
de) 


For example, if your old path is 


APPEND-C:\; .\DATX;Dl\RESULTS; 

issuing the command 

CHG append .\data -I 

will give you the new path 

APPEHD-C I \ ; D t \RESULTS ; 


(iECHO OFF 

REH CHG.BAT a new version o£ PC MAGAZINE'S 
REM CHPATH Utility (in Vol.7 Num.4) 

IF H3»»l GOTO ERROR 

CALL UPCASE V9 «1 

IF UV9*«-IPATH SET VS-%PATH» 

IF I tV8i*=IAPPEND SET VS“tAPPENDI 

IF 1%VS1“1 GOTO ERROR 

»ve» > L_tve%.BAT 

CALL UPCASE M 13 

CALL UPCASE P »3 

IF UP%**I-DB CHG_SET1 %VS% 

IF HP»*-I-DE CHO_SET2 tVSI 
IF llPt— 'l-I CHG SET3 IV$t 
IF UPl — l-B tV0T»%Mt; tVS% 

IF HP»— l-E IV0l-%VS*»H«; 

REM IF you don't end your path with a semicolon, change 
REM the line above to -IF tlpl“l-E %V@%«1VS%:3M\- 
»V91 
SET M» 

SET P" 

SET VS* 

GOTO END 
: ERROR 

ECHO Proper syntax is: 

ECHO (PATH I APPEND) DIRECTORY (-B | -E | -I | -DB | -DE ) 

:END 

SET V9- 



Figure 3: This batch file lets y(xi manipulate the PATH or APPEND environment variables. 


CHG.BAT creates L_PATH.BAT or 
L-APPEND.BAT for storing previous set- 
tings so that they can be reset without any 
problem at all. You should note, however, 
that this version of the utility can be used 
with DOS 3.3 or later only. 

This Is a very simple and powerful utility, 
useful for everyone who wants to modify 
these environment variables. I hope you'll 
find it interesting. 

Hajiconstantinou G. Costas 

Alexarxlroupolis, Greece 

1 (I y To use this set of batch files with 
LjlLD APPEND, you have to load AP- 
ufflnii PEND in a specific way. The very 
fust time you call APPEND, follow it with 
the IE command line parameter. This puts 
the APPEND path into the environment, 
where you are then able to view and ma- 
nipulate it. Note that when you use the /E 
parameter, you won’t be able to put any di- 
rectories on the command line the first 
time you call APPEND. 

When used for your PATH, CHG.BAT 
assumes you end your path with a semico- 
lon. A fmal semicolon isn’t necessary and 
may cause DOS to take a faction longer 
when searching your path. If you don’t end 
your path with a semicolon, change the 
ISth line as explained in the REM state- 
ments that follow it. 

As usual, don’t use APPEND unless 
you must. You can get unpredictable re- 
sults from commonplace program acdvi- 



Figure 4: CHG-SET1 .BAT Is used by 
CHG . BAT to reverse the parameters to 
CHGjSET 2.BAT, which deletes directories up 
to a given directory. CHGl.SET 3.BAT removes 
an individual directory. 
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286-16MHZ Computer System 
FREE VGA Monitor & Video Card 


$ 1 , 299 ! 


H 45 Day "Risk-Free" Money Back Guarantee 
B 2-Year Warranty' 

H Unlimited Toll Free Technical Support 
B Leasing Available ' 

Than A Great Price 

r, value & a new 386SX!" 


All 286 and 386 computer systems are compatible with MS-DOS, PC-DOS, OS/2. UNIX, XENIX and Novell 


386SX VGA Executive Package 

Includes FRLJ'. Surge Protector and Printer Stand 

ACMA'S txtiSX oiiti Intel'' WI3KASX-I6MH/ CPC- Ne» Enhanced 
AT CHIPSei ■ 16MH/ CPI • Ooaii vUie • pafe mide uuetteavtny - I MB 
RAM - KII.3K7SX math cuprucesvir suppw • mi Ib-bii and imi N-iiit 
expanMon slots - 2<IU«>UI L'L approved posset supply • aOMB/SHms hard 
dnse-al ^MBorl 44MBnopp)drise-panllelai^senalpnns'et>haiH:ed 
tOI-key keyboard - Ih-bt VGA card tni VGA moniinr taiih iili/stai«el 
stand - Panasuruc 1 191 printer i24lV4Hcpsi - 6' parallel printer caMc - ten 
divkeiies - computer p^r L'prprade with various vidra options andAir 
larperhird dnses 

"3H6SX Rxii ulivo’ Spc*i:ial $2,245 

Complete 286 Business Package 

Includes I Rt.l Surge Proffc^or and Printer Stand 

ACMA's 2WI 2MH/ - 0 svatt state - pape mode inierleavinp - shadoss 
RAM for BIOS relocaliiai - EMSA.IM 4 1) support • dual hard/floppy 
conrrelier • M2K RAM expand^le to HMB on the system board - ROM 
based setup - H02K7 maih soprocessur support -fise Ib-lui and three H-lut 
eapansKMtslois • 2<(NiBn IIL approved pnsser supply • 20MB hard dnve • 
a I 2MB or I 44MB Hoppy drive • pa^lel and setul pars - enhanced 
IDI-hey keyboard - mnniKtroinemiinilorssithullA»>ivel stand - Panasonic 
1 1 HO printer i I92/.3X cpsi - r-' parallel printer caMe - ten diskettes ■ computer 
paper Ipfrade/ssah FXiA or VGA displays antVia larper hard dnses. 

"286 Business" Specitil $1 ,295 


ACMA 286/12 

Desktop System 

• lnicl802S6-l2CPV.'runnin|ai 
6/l2MHa (keybMTd swttchoblet 

- Chips A Technologiet “NEAT" 
CmfSeAwid AMI BIOS 

- 5l2KRAM.eapandabieio>MB 
on system board < lOOn) 

• 0 wait state with pa|e mode 
interleaved imnfemeni 

- 384K Shadow RAM 

• Five 16-bii A three 8-bii slou 

- 200W UL. eSA k TVV ippreved 
power supply ( U(V220V I 

- Supports EMS/LIM 4.0 

- Supports 80287 math copieccssor 

- I 2MB or 1 .44MB floppy (hive 
-1:1 interleaved dual hard/floppy 

disk drive ccncraller 

- ftrallel. serial k iime pars 

- Clock calendar wAonery lack -up 

- Enhanced lOI-key keyboard 


ACMA 386/20 

Professional System 

~ Intel 80386-20 CPU ninnin| ai 

6/a/i6/20MKa 

- AMI BIOS 

- I MB 32-bii high-speed RAM, 
eapandabie to 16MB (System 
board expands to 8MB of 32-bH 
RAM) 

- 0 watt state with page mode 


$775 


- Shadosv RAM for system k video 
BIOS rekxaiwn 

- SuppaiuEMS/UM40 

- Supports 80287. 80387 and 
Wehek math coprocessors 

- One 32-bii. Five 16-bit Aiwo8-bii 
expanston slots 

- 200WUL.CSA A TUV approved 
power supply ( I I(V220V i 

- ROM-based setup 

- 1.2MB or 1.44MB floppydnvc 
-1:1 inierteaved dual hanVfloppy 

disk drive control ler 
• Patmllel. serial k game ports 

- Clock calendar wAanety back-up 

- Enhanced lOI-key keyboaid 


ACMA 386/33 

33MHtCadie System 

- Imei 80386-33 CPU naaung at 
6/8/l6/2(V23/33MIU 

- AMI System buord mS BIOS 
• I MB 32-bii high-speed RAM, 

expandable to 24MB I Sytsem 
botfd expands lo BMB of 32-bii 
RAM) 

- Osraii state 

- 64KB Caebt 20m SRAM-33Mhr 

- Shadow RAM far lyiiem k video 
BIOS itlocaiion 

- Suppers EMS/LIM 4.0 

- Supporu 80387 and Weitekmmh 


- One32-biLMX 16-bii A one B-bii 


- 200WUL.CSAATUV^iptoved 
power supply < I I0/220V) 


- 1.2MB or 1.44MB floppy drive 
-1:1 iraertcaved dual hard/floppy 

dssk dnve coanoller 

- Parallel, mnal A I*"* ports 

- ClockAtatendarw/banery back-up 

- Enhanced lOI-key keyboard 


$1,395 


$3,595 


ttSe** Mew BOA VOA 
6SMU8W ISAN 6M8 tL«M 

nfUifHt turn I3.TW am 


Monitors 

NEC: 

MulKsyiK. - ID S5U5 

Mulli'vm. 2A S47S 

MuHivsnv Plus Call 

Hyundai ~ Special! — 

12' MiNVishnuiK k74 

14 Fi>A. ttlMPibii t2V5 
14' VGA. «l OolPmh WW 
14" V(;a. 41 (Xa P>h)> klTS 

Video Cards 

ATI: 

VGA .a*- MUX 
VGA«iwHtri.:wA. N275 
Orchid: 

Pni DvM|inri VGA -."*4.- '‘27S 


Tremendous 

Savings! 


Printers 

Epaon; 

t.XNt0. IWVUIcps 
FXH5il. ItIVMv-ps 

I.QSKI. DHUMIvrs 
igiMI. IHl/aHcps 
I.UIIlMl. lUI/MMvps 
l.y2XXII 4111/1(01 vps 
Panasonic: 

I iMii. |u2 ta .pv 
1124. ipt 


286/20 $1,095 


Acma 386/25MHZ Only $1,795 


ACMA Diskless 

Etiiemet Workstation 

- Oiiklets worksiaiian wHh Imcl's 
B02B6- 1 2 CPU rtimung ai VI 2MH2 

- Novell componMe INE- 1000 standard A 
NE-2000opiHaali 

- 640K RAM (on system board) 

- Buik-in Ethernet mierfacc 

- Remote Boot PROM 

- Supports 80287 math coptocesaor 

- Parallel A lenal ports 

- Upgradeable to a fall funcbon PC-28A 

- Two T.S'half-heigbiAiveslou 

- Low pfoTiie case w/power supply 

- Fivecxpanttonskm 

- EnhaiKcd lOI-kcykeyboerd 

$945 

AKCnrf WoHIvtation 

- Dtiklest worksiaiian with Imel's 
80286- 12 CPU notiung M «l 2MHz 

• 640K RAM Ion system bontd) 

- B«ih-in ARCnet mteiface 

- Remote Boot PROM 

- Sur Topology (Bus Topology opCNoal) 

- Supports 80287 math co pro ce taor 

- Parallel A icnal ports 

- Upgradeable to a full function PC-2M 

- Two 3 J' half-height dnve slois 

- Low profile caoc w/power supply 

- Ftveexpeasion slois 

- Enhanced lOI-key keyboard 


$859 


R^lacement Parts Air Expressed 
^ To Yoir & We Pay The Freight! ^ 

Buy any Acma computer and if you don't absolutely love it, we7l buy it back! 


4S Day "Risk-Fm" 
Money-ElBck (tuariinlee! 

That s nphi. try ans ACMA 
.umpuirr l»i 45 days, and 
yiNi'rc ma llXI'v salistird.lin : 
reason, simpis return it lur a i 
rclund. nu questions ask' 
r'le /All I •Nmdrnr hri uu w > 


Op«i7DaysAWeekI 

8(W-456-in8 

toACBpm 


^^vernment, Corporate & University P/0*i Wekaroe! 

^S^...The Price Performance Leader! 


^ftcOMPUTCIIt, INC.^^ 

vloma 


CIRCLE 485 ON READER SERVICE CARD 


Acma Computers. Inc.. 1 17 Fourier Avenue. Fremont. CA 945.W — Corporate Office: (415) 438-4400 Fax: (415) 438-4408 
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Get The PC Network Advantage 



ACCRSSr^^ 

Microsystems 
3-Year Limited Warranty 
30-Day Money-Back 
Guarantee 

ACCESS 386 SERIES 


40MB System 
With Monitors 

IMS RAM .40MB (28mi) HD.1.2MB 
FD. Zero Wail State. 8 Slot Motherboard 
12" MonoMonitor • 5HH DBays • 102AT 
Style Keyboard • Dual Controller 

• 220 Watt Power Supply 

• 3 Year Limited Warranty 


LAPTOPS 

Tothiba 

T‘1000 80cdB CPU 3^/2 "Floppy$e39. 
T-1200 Dual Floppy/BacklH 1499. 

T-1200 20MB/Backlit 2199. 

T-1$00 e0c286/12MHz 20MB 3499. 
T-3200 286/12MHZ 40MB 3599. 
T-S100 386/16MHZ 40MB 4599. 


386/1 6MHz $2299. 

386/20MH2 $2699. 


386/25RAM Cache . . . $3499. 


Zenith 

MlnISport 1MB . 
SuperSport Model 2 
SuperSport Model 20 


Call. 

1599. 

2325. 



PRINTERS 


MONITORS 


ACCESS 286 SERIES 
40MB System 
With Monitors 

512KRAM . 40MB (28nis)HD . 1.2MB 
FD • Zero Wait Slate • 8 Slot Motherboard 

• 12" MonoMonitor SHH Bays • 102AT 

Style Keyboard • Dual C^lroller 

• 220 Watts Power Supply 

• Six 16-bit & Two 8-bit expansion slots 

• 3 Year Limited Warranty 

286/12MHZ $1499. 

286/20MHZ (1MB). . . .$1999. 


4Sr Bravo Model 5 . 888. 

AST Premium Model 80 . 1499. 

4Sr Premium Model 140X 1999. 

AST Premium Model 340C 3599. 

AST Premium 386/25 Model 53899. 
COMPAQ 286 Model 1 640K 1750. 
COMPAQ 286e Model 1 2099. 

COMPAQ 386S Model 1 2599. 

COMPAQ 386/20E Model 1 3999. 
COMPAQ LapTop SLT 286/404699. 
IBM PS/2 Model 30/286 20/MB1979. 
IBM PS/2 Model 50Z 30MB 2599. 
IBM PS/2 Model 55SX 30MB 3099. 
IBM Portable 70 60MB 6099. 
IBM Portable 70 120MB 6499. 


lOMHz/XT SERIES 

$679 

Comp/e(e Mono System 

• Intel 8088- 1 Swilchable from 
4.7710 WMHz • 512K RAM 
Expandable to 640K • 360K 
Floppy Drive • Dual Floppy 
Controller • 150 Walt Power 
Supply • Monochrome Monitor 
• 1 Senal/1 ParalleUi Game 
Port A Oock • 101 -AT" Style 
Keyboard 

• FREE 1 Year Warranty 

Complete Systems 
With Color Monitors 

CGA Color System S 869. 
EGA Color System SI 039. 
CGA W/20MB S1139. 


Novell Network System* 
60386 Four User 

20MHz 40MB File Server 2MB RAM. 
3-IOMHz 512K Workstations. 
4rcrtef Platform. Novell ELS-I 
Installed. Tested and Ready to Turn 
ON! 

$6899 

‘Call our Factory Trained Novell 
Sales and SufK>ort Staff to help 
configure your Networking 
system. 

Peripherals A Software 


Novell ELS Level-1 S 499. 

Novell Adv Netware 266 1995. 

Orchid PCNel Adapter 339. 

T.Conrad 16-Bit Adapter 329. 

Tiara 8-bit Adapter 129. 

Tiara 8-Port Active Hub 299. 

Tops for PC V2.1 129. 

Tops InBox for PC 399. 

SMC Twisted Pair Adapter 159. 

Western Digital Ethercard* 269. 


Epson 

LX 810 9-p/n 180/32cps 1S9. 

FX-850 9-pin 264/54cps 349. 

FX-1050 9-pin 264/54cps Call. 

LO-510 24-pin 180/60cps 339. 

LQ-850 24-pin 264/88cps Call. 

LQ-1050 24-pin 246/88cps Call. 

LO-25SO 24-pin 400/1 33cps 979. 

Panasonic 

KX-P1180 9-pin 192cpS 189. 

KX-P1191 9-pin 280cps 239. 

KX-P1124 24-pin 192/63cps 299. 

KX-P1524 24-pin 240/80cps 549. 

KX-P1595 200cps Wide Carriage439. 
KX-P4450 Laser Printer 1499. 


EPSON 
LQ-950 
24-Pin $499. 



Okidata 

ML-172 180/30cps 9-pin 219. 
ML-182 Turbo 220/38cps 239. 

ML-320/321 300cps 9-pin 349./495. 
ML-390/391 270cpS 24-wire469./66S. 
ML-393/393 Color 1049./n49. 


Magnavox 

12" Amber TTL Monochrome 89. 
14" VGA Flat Monochrome 149. 
14" RGB/Composite (640x220) 249. 
14" VGA Color Display 349. 
14" VGA Color Deluxe 419. 


SEIKO 
CM1430 
14" VGA 

$499 




MIttubIthI 

1410 13" EGA (640x350) 369. 

Diamond Scan (800x600) . 499. 

NEC 

Multisync 2A (800x600) 519. 

Multisync 3D (1024x768) 649. 

MulitSync 4D 16" VGA 1299. 

Multisync 5D 20" VGA 2299. 

Proxima 

Data Display 400 w/PC Partner 1049. 
Data Disf^ay MuttiMode ^04 1599. 


NEC 

P2200 170/55cps 24-pin 349. 

P5200/P5300 265cps 24-pin530./699. 
P960XL 400/330cp$ 24-pin 1199. 

LC890 SilentWriter 3199. 

Hewlett Packard 

DeskJet Plus 709. 

LaserJet II P 1049. 

LaserJet II 1739. 

Diconix 

150 PLUS 15Q/50cps 339. 

300 WP 310/73cps 489. 


Seiko 

CM-1440 VGA 14" Display 629. 

1390 13" RGB (640x480) 439. 

1490 14" FTM Monitor 629. 

Terminals 

ACCESS IQMHz Workstation 539. 
WYSE 30 Amber or Green 329. 

WYSE SO Amber or Green 385. 

WYSE 60 Amber or Green 339. 

WYSE 85 Amber or Green . . . 419. 
WYSE ISO Amber or Green 329. 


RCfi£7WDflir. 


mm 



. DEFECTIVE SOFTWARE REPLACED IMMEDIATELY DEFECTIVE HARDWARE REPLACED OR REPAIRED AT OUR DISCRETION 



Service - Price And More. 



VIDEO BOARDS DISK DRIVES/BACKUP 


ACCESS Mono/Color 59. 

ACCfSS EQA/480 159. 

ACCESS VGA/2S6 229. 

ATI EGA Wonder 800 230. 

Everex Micro Enhancer EGA 139. 
Everex View Point VGA 259. 

Headland Video 7 VGA 209. 

Headland Video 7 faetWrite VGA3T9. 
Headland Video 7 V-RAM VGA 389. 
Orchid Designer VGA 800 179. 

Orchid ProDessgner VGA 279. 

Orchid ProDesigner VGA S12K 369. 
Paradise AutoSwitch 480 EGA 189. 
Paradise VGA -f IS^Bit 309. 

Paradise Professional 489. 

Renaissance GRX RVGA I 179. 
Renaissance GRX RVGA II 239. 


ARCHIVE/XL 5540 40MB 339. 
IOMEGA 44MB 5% ” Call. 

MICnOPOLIS 1355 159MB 23ms1349. 
MINISCRIBE 3650 40MB KIT 377. 
MINISCRIBE 3675 60MB KIT 430. 
MITSUBISHI 720K 3^" HH 86. 
MITSUBISHI 1.2MB 5^A" HH 93. 
MITSUBISHI 1.44MB 3^" HH 103. 
MOUNTAIN 40MB Internal 399. 
MOUNTAIN 40MB External 489. 
PLUS DEVELOP Passport 20 489. 
PLUS DEVELOP Passport 40 599. 
PLUS DEVELOP HardCard 20 545. 
PLUS DEVELOP HardCard 40 649. 
SEAGATE Sh225 20MB-KIT 259. 
SEAGATE ST-238 30MB-KIT 279. 
SEAGATE ST-251 1 40MB-28ms359. 
SEAGATE ST-4096 80MB-28ms625. 
SYSGEN Bridge File Floppy 235. 


PLOTTERS/SCANNBRS MODEMS 


CALCOMP 23180 Digitizer 849. 
CHINON DS-3000 Scanner 569. 
COMPLETE PC Handscanner 159. 
DEST 2020 Scanner Package 1998. 
FUJITSU FPG-310 Color Plotter 799. 
HOUSTON PC-695A Plotter 659. 

HOUSTON DMP-61 Plotter 3299. 

HOUSTON DMP-41. 42. 52 Call. 

H.P. ScanJet + Interface 1455. 
LOGITECH Seanman 199. 

MICROTEK MSF 300G 1795. 

MICROTEK MSF 3000 Flatbed 1399. 
PANASONIC RS 505 Flatbed 999. 
PANASONIC RS 506 Flatbed 1269. 
ROLAND DXY 1100. 1200 Call. 
SUMMASKETCH* 12x12 339. 

SUMMASKETCH* 12x18 699. 


ACCESS 1200 External 79. 

ACCESS 2400 Internal 99. 

ACCESS 2400 External 128. 

ANCHOR 2400 Baud External 169. 
HAYES 1200 External 289. 

HAYES 2400 External 369. 

PRACTICAL 2400 Stand Alone 185. 
US ROBOTICS HST 9600 625. 

COPROCESSORS/CHIPS 

INTEL 8087 89. 

INTEL 8067-1 169. 

INTEL 8087-2 139. 

INTEL 80287 149. 

INTEL 80287-8 209. 

INTEL 80287-10 239. 

INTEL 80387-16, 20. 25 Call. 



MULTIFUNCTION CARDS 


ACCESS Multi I/O XT or AT 65. 
AST 6PAK* 64 RAM 139. 

AST RAMPAGE + 286 W/512K 399. 
INTEL AboveBoard* 286 W/S12K420. 
INTEL InBoard 366/PC w/IMB 599. 
ORCHID TinyTurbo 286 229. 

ORCHID TinyTurbo Xtra 289. 


FACSIMILE 


BROTHER FX-150 949. 

MURATA M1200 649. 

PANAFAX UF-140 999. 

PANAFAX UF-250 1449. 

PANAFAX UF-620 2599. 

SHARP FO-220 849. 

SHARP FO-330 tT99. 


MICE 

Logitech 

Hi-Res BUS w/Software 79. 

C*9 Hi-Res Serial w/Software 99. 
Clear Mouse Serial 95. 


Microsoft 

MOUSE w/Paini & Menus 119. 

MOUSE w/Easy CAD 129. 

MOUSE w/Windows A Paint 149. 



SOFTWARE 

ADOBE Illustrator w/WindOw$ 428. 
ALDUS Pagemaker 3.0 479. 

ASHTON-TATE d-Base IV 453. 
ASHTON-TATE MultiMate Adv. II 289. 
BORLAND Turbo C w/Debugger 99. 
BORLAND Turbo Pascal 99. 

BORLAND Quattro 159. 

BRODERBUND Where USA 29. 
BRODERBUND Where World 25. 
BRODERBUND Print Shop 37. 
BRODERBUND Bank Street Writer 47. 
CENTRAL POINT PCTools Deluxe 79. 
DAC Easy Accounting 59. 

5th GENERATION Fastback-^ 99. 
FUNK Always 85. 

FUNK Sktewrays 42. 

LOTUS 1-2-3 299. 

LOTUS Symphony 445. 

MECA Managing Your Money 119. 
MICROCOM Carbon Copy Plus114. 
MICROPRO Pro 5.5 219. 

MICROSOFT Flight Simulator . 35. 
MICROSOFT Word 5.0 Call. 

MICROSOFT Excell 2. 1 249. 

MICROSOFT Windows 286 68. 

PEACHTREE Busirtess Acct. II 162. 
PETER NORTON Adv. Utilities . 77. 
PFS: 1st Choice 98. 

PFS: Professional Write 139. 

PFS: Harvard Graphics 269. 

H^ORDPERFECT 5.0 225. 

H^ORDPERFECT Network 5.0 339. 
XEROX Ventura Publisher 485. 


9 PesMortt To Gat 

THE PC NETWORK CLUB ADVANTAGE. 

1 RED CARPET SERVICE: You get tfte best 

service every ume—eX t/te time \ 

2 WAREHOUSE PR/a/VG: You get tow 
warehouse-to-you pnces everyday 

3. PERSONAL CRED/T CARD FRO/v! PC NETWORK 
Ntematrve to your current Visa or Mastercard 

4 COMPUTER HARDWARE EXCHA//GE. SeS used computer tierdware— buy and 
upgrade 

5. ONLINE BULLETIN BOARD: download “freeware and “s/iareware" and other 
Pubhc Domam Software Cat (717)327-1945 (300. 1200. 2400 Baud) 

6 LEAStNG PLANS FOR BUSINESSES Available to mtemsfad members 

7 DOW JONES INFORMATION SERVICE: SSO. Value ■ FREE Great /or 
businessmen 

8. NO MINIMUM PURCHASE-EVER' Members have no pre-set purchase 
requirements 

9. FREE TECHNICAL SUPPORT Betore and after the sa/e We 're there when you 
need us^ 

TAKE ADVANTAGE. CALL NOW. 1-800-621-7283. 



h800"621"7283 sis: 


P.O. BOX 386, MONTOURSVILLE. PA 17754 HOURS: MONDAY-FRIDAY 8:00 a.m. ■ 9:00 p.m. SATURDAY 9:00 a.m. • 5:00 p.m. PC112 


CIRCLE 535 ON READER SERVICE CARD 



Tbday^ DisplayWrite. 

W)rd processing that works for you 
on many different levels. 




riie word [)i-ocessing 
standanl. company-wide. 

And worldwide. IBM Displa)ftrite’' 

prxKH^ssing can handle any job, at any level, from 
one end of your < ompany to the other. 

hich is why I lisplayWrite is a standard from one 
end of the Fortune 1000 to the othCT. For everything 
from basic text ctliting to text-and-graphics d^ign. 


For DOS, DisplayWrite writes a 
whole new chapter. For DOS users, 

DisplayVirile 1 \ersion 2” now has convenient pulldown 
menus, and easily handles multicolumn text. 

It works with more than 60 printers, IBM and 
non- IBM alike. There’s even a free user sup- 
[Mtrl hotline. The powerful spell-checker uses 
multiple dictionaries in one pass, a timesaving 
I )i.spla\^Vite exclusive. There are optional dic- 
tioiiarit's for legal/medical terms and 17 foreign 
languages. DisplayWrite also works with IBM 
mainframe hosts and LAN environments, in- 
eluding the new IBM OfficeVision/2 LAN series. 


1 )i.s[)layWrite and the power 

of OS/2. ForOS/2~ users, DisplayWrite 
5/2 has all the features above, and more. You 
can multitask, to work on multiple documents 
simultaneously. Choose easy menus or speedy 
fast-path commands. Consult online help 
screens tinytime. And the optional Composer’" 
Kxtensum adds sophisticated graphics and 
page layout features. 

To get on the DisplayWrite stan- 
dard (or discover how most current 
DisplayWrite users can upgrade for 
under $100), call your IBM Author- 
ized Dealer, IBM mariceting repre- 
sentative or 1 800 IBM-2468, 
ext. 126. 

Let tody’s DisplayWrite take your 
written communications to the higji- 
est level yet. 





User-to-User 



Figura 5: This batch file sets an environment 
variable to the uppercase of a string. 

ties when APPEND is active. For exam- 
ple, suppose your program reads and 
closes a file, processes any changes you’ve 
made, and writes the file back to disk. And 
suppose the file isn’t in the current directo- 
ry but is on the APPEND path. When your 
program opens the file, it seems to fmd it in 
the current directory. Thus it will write the 
file in the current directory rather than in 
the directory it came from. 

The UPCASE batch file in Figure 5 
may be handy in other circumstances. It 
uses the fact that DOS converts the PATH 
string into all capital letters. Of course, 
you have to have enough free environment 
space to hold a copy of the PATH while 
UPCASE is using it. 

EASE THE TRANSITION FROM MS- 
TOPC-DOS 

As we move into the age of connectivity, 
transitions often cause unforeseen prob- 
lems. We had over 300 AT clones mnning a 
variety of MS-DOS versions, 2.0 through 
3.3. Unfortunately, PC-to-mainframe soft- 
ware connectivity is an IBM world— you can 
use only IBM PC-DOS 3.3 or later. 

When we tried to upgrade using the 
DOS SYS C; command, we ran into the fa- 
miliar message; "No room on destination 
disk." The thought of having to back up, re- 
format, and restore data on more than 300 
hard disks was not pleasant by any means. 
After many calls to DOS experts and manu- 
facturers' hotlines, I began experimenting 
on my own and came up with the following 
procedure. 

The first step is to use your current 
brarxl of DOS to upgrade to 3.3. To do this, 
issue the SYS C: command from the most 
current MS-DOS 3.3 master disk. 

Next, rename the two hidden system 
files (lO.SYS and MSDOS.SYS) to their 
IBM equivalents (IBMBIO.COM and IBM- 
DOS.COM). Then copy COMMAND.COM 


from the IBM PC-DOS 3.3 disk over your 
system’s old COMMAND.COM file. Now 
you ate ready to boot the system from the 
IBM PC-DOS 3.3 disk and issue the SYS C: 
commarxl. At this point, the system files 
transfer easily. 

Finally, delete the old MS-DOS pro- 
grams and replace them with IBM PC-DOS 
3.3 files. 

Once learned, it’s a pretty simple pro- 
cess. It takes only a few minutes on each 
system, compared with hours using the 
other method. 

J. Allan Zehner 

Milwaukee, Wisconsin 

I (Ty It’s not quite as easy as this. The 
[in step that may cause trouble is re- 
KUi naming the hidden system files. 
To do anything to these files, you have to 
make them nonhidden and nonsystem. PC 
Magazine's ATTR.COM will do the job, 
as will many public-domain utilities. The 


Unfortunately, 
PC-to-mainframe 
software connectivity 
is an IBM world. 


sequence of commands might be 

ATTR -S-H 10. SYS 

REN 10. SYS IBMBIO.COH 

ATTR -S-H MSDOS.SYS 

REN MSDOS.SYS IBMDOS.COM 

ATTR +S+H IBMr77.COM 

Now you’re ready to use the SYS com- 
mand to transfer PC-DOS onto your sys- 
tem. Note that you may be able to skip the 
step of updating your MS-DOS to 3.3 be- 
fore switching to PC-DOS. 

The earliest versions of DOS absolutely 
insisted that the two hidden system files re- 
side in a particular location on the disk. To 
go from DOS 1 .0 to DOS 2.0 required a 
backup-reformat-restore sequence. Later 
versions required the hidden system files 
only to begin in a fixed location. Starting 
with IX)S 2.0, SYS was enough to install a 
new DOS version. However, many people 
reformatted when upgrading to DOS 3jt, 
to take advantage of the smaller cluster 
size available on hard disks. 


CREATING AN INVAUD FILENAME 

There is a bug or at least an Inconsistency 
in DOS 3.2 aird 3.3 (I haven't checked earli- 
er versions). If you issue the command 

RENAME *■• *.797 

where Q is any valid character not equal to 
a space, all files without extensions get a 
new name of the type filename. Q. That is, 
the first character of the extension wiil be a 
space. This is a valid DOS filename, be- 
cause the space is a valid character. 

On the other hand, the space character 
is used as a separator in DOS commands 
so you can do nothing with these files. For 
example, you cannot rename, delete, or 
type them. At this point one could ask what 
is wrong with DOS. At the very least it's in- 
consistent that you can use a valid DOS 
command to create filenames that can't be 
recognized by other DOS commands. 

Fortunately, you can rename each of 
the *.Q files by issuing the command 

RENATfE *.797 -.EXX 

Othenwise you could end up with a disk lit- 
tered vrith inaccessible files. 

Marek Kupiszewski 

Warsaw, Poland 

i j T y Some programs use filenames or 
i^n even directory names with embed- 
iBiWiii'ii ded spaces to provide a small mea- 
sure of security against user error. If a di- 
rectory is named MY STUFF, the average 
user won’t be able to get into it. And if the 
directory name is a series of spaces and 
ASCn character 2SS (which prints as a 
space) it’ll be still more difficult. 

Even in DOS 2.0, you can create a file- 
name with embedded spaces. Likely as 
not, you’ll do it by accident, and then have 
a tough time figuring out how to do some- 
thing with the file. Such filenames may be 
handy for compiled programs, but it’s too 
bad it’s so easy to create them using IX)S 
itself. 

SHARE YOUR SECRETS 

Reveal your latest DOS and systems dis- 
coveries through User-to-User. We’ll pay 
$50 or more for any submissions we print, 
plus an extra $25 ifyou send your letter on 
a disk. If you do, please include a printed 
copy. Mail contributions to User-to-User, 
PC Magazine. One Park Avenue, New 
York, NY I(X)16, or upload them to PC 
MagNet (see the “By Modem” sidebar in 
the Utilities column) . ■ 
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Discover XTreePro Gold. 
The most comprehensive file 
manager ever. 


If you like the award-winning features 
:andX~ “ 
generation,. 


of XTiee and XTieefto, wait until you see the next 


XTfeePto Gold goes beyond disk man- 
agement to provide a complete haid disk user 
environment. With dozens of powerful new features 
that help you manage files, directories and disks 
more easily than ever before. And a streamlined 
DOS interface that eliminates cumbeisome com- 
mands and automates repetitive operations. 

Wth XTreeRo Gold it's simple to view, 
extract, transfer and encrypt archived files. Search 
multiple files by contents. Execute applications and 
associated data files. Gopy or move a block of text 
from one file to another. Even view the contents 
of hies created by most popular word processing, 
dBASE and Lotus applications. 

And XTreePio Gold was designed with 
the newest generation systems in mind, providing 
EGAA/GA graphics and integrated mouse support. 

Whether you're a PC novice or guru, 
you'll soon find XTfeePto Gold an indispensable 
productivity tool If you already use a disk man- 
agement product, you're even luckier: we'll upgrade 
users of any XTfee 
Company software to 
XTreePro Gold for just 
$25.* And trade-in our 
competition for just $35.*+ 

CaU (805) 541-0604 
or (416) 866-8592 in 
Canada for details. Or 
see your Authorized 
XTree dealer for 
a demo And make 
the most of living in 

the golden age. ^ XTREE 

COMPANY 
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A CREATIVE USE OF AN ERROR 
MESSAGE 

An Idea that has proven valuable for me Is 
to make all form letters and boilerplate cor- 
respondence files read-only after having 
tweaked them to just the way I want them. 
Doing this saves me from the heartache of 
ruining a blank form by accidentally saving 
a fllled-ln letter In Its place. (It's easy to 
do — just be in a hurry and type a Y at the 
wrong time.) One way to make a file read- 
only Is to use the Go to DOS commarxf, as 
shown in Figure 1 . 

After using this command, attempting to 
store a document with the same name as a 
read-only file will generate a "File creation 
error" code and a prompt for a new file- 
name. If you decide to change the form let- 
ter, you will need to change the file status to 
read/write before attempting to save the 
modified version of the form. To do this, go 
through the same sequence as in Figure 1 , 
but type -R instead of +R. Then save the 
updated version and reset the read-only at- 
tribute. 

A "File creation error" code is also gen- 
erated when you reach the DOS limit of 1 1 2 
files on a floppy. And you can hit this limit 
well before you use all the disk space. If you 
use WordPerfect, for instance, and it's set 
to save the last version of an updated file 
with a .BK! extension, the proliferation of 
backup files can bring you to the 112-file 
limit in no time at all. 

If you save an updated version of a file to 
a floppy and you receive the "File creation 


error" message, enter 



cancsl the save . 

^ comand 

<ctrl-Fl>l 

Co to E>OS 

DEL A{«.BKl 

Delete all 

files on Drive 

A with a .BKl 

extension 


Return to 

WordPerfect 


■ A CREATIVE USE OF AN 
ERROR MESSAGE; Here 
are two ways you can put 
the “File creation error” 
to work for you. 

■ FINDING THE RIGHT 
WINDOW IN WORD: 
Automatically 
locate the right 
window in Word 4.0 
when more than one 
is open. 

■ AVOID ANNOYING 
COPYRIGHTS; Here’s 
how you can suppress 
the copyright screens in 
dBASEIII Pius and IV. 

■ ALPHABETIZING 
MAILING LISTS: A handy 
tip on how to index on 
street addresses in 
dBASE. 


since you actually need to erase only one 
file to make room for the file currently on the 
screen, revise this to delete a specific file. 
Now try to save the updated version of your 
file. 

Note: Even though your file save was 
not successful earlier, the previous version 
of that file was renamed to {filespec}.BK!. If 
you used the script above and deleted all 


backups, the only version of the document 
that exists Is the one on the screen (in the 
computer's RAM). So, the very next thing 
you must do is save the updated document 
again. 

The two scripts above won't work as 
macros since they involve jumping out of 
WordPerfect. The keystrokes that would 
need to be played at the DOS prompt will 
not be executed. 

David Graham 

Norfolk, Virginia 

rjTD The limit is not really 1 12 files per 
ijjin floppy disk, but 112 files in the 
uffluili root directory of a floppy disk. 
You can put many more files on one floppy 
by simply creating a subdirectory to hold 
them. So you can avoid that dangerous 
moment when the only current copy of 
your file is the one in RAM. Create a sub- 
directory on your disk and save the file in 
it. You don’t even have to leave WordPer- 
fect to do it — hit F5 followed by an equals 
sign to change the default directory and en- 
ter a name of your choice. WordPerfect 
will prompt for confumation and then cre- 
ate that directory for you. Save your file in 
the newly created subdirectory and therr go 
and clean up the *.BK! files. Of course, if 
the disk actually is full, you’ll have to de- 
lete some files or save your document on 
another disk. 

Besides issuing the “File creation er- 
ror” message when you try to save, Word- 
Perfect 5.0 gives you another indication 
that you’re working with a read-only file. 
It puts square brackets around the filename 



while the error message is still displayed. Rguiel: The Go to DOS command lets you make a file read-only. Then if you store a document with 

This deletes all backup files on the disk. Or, the same name. DOS will generate a "File creation error" message. 
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on the status line. For example 

[C:\FORMS\FORMLETR. 3 ] 

— NeilJ. Rubenking 

FINDING THE RIGHT 
WINDOW IN WORD 

When writing multiscreen maaos in Micro- 
soft Word, it is often helpful to ensure that 
the proper window is active. For example, 
the following macro will guarantee that you 
can get to window 2 of a two-window split: 

<S«c>wc«I£ Fi«ld-2B<xsc>«Bls«» 
<Xaoxrl>«BiKll£» , 

If you have more than two windows 
open, you can repeat the set of com- 
mands — twice for three windows, three 
times for four wirxiows, and so on. By sim- 
ply replacing the Field entry with the win- 
dow that you want to go to and by placing 
the appropriate sequence in your macro, 
you can safely move about without having 
to worry about which window you were in 
when you started. 

John Cusolito 

West Los Angeles, California 

i jTy Useful as this technique is, there is 
a more elegant way to obtain the 
iMMk'li same effect. The following macro 
will similarly ensure that window 2 is the 
active window: 

<B8c>wc«Whlltt Fi*ld<>2B 
<«8cxPl>wc«BndwhiIa*<«8c> . - > ^ 

The advantage of the While . . . Endwhile 
statement is that this macro doesn’t care 
how many windows are open. It will lake 
you to window 2 in any case — as long as 
there is a window 2. 

Note that in Word 5.0 you don’t need 
this since the new variable window will let 
you set the active window with the com- 
mand 

kSET window * nu 

where n is the window number that you 
want to use. — M. David Stone 

AVOID ANNOYING COPYRIGHTS 

While delighted with dBA.SE IV's many new 
features, I find it increasingly irritating to 


look at the Ashton-Tate logo and copyright 
screens every time i start up the program. 

Fortunately, the solution is simple. Just 
load dBASE with this DOS command: 

dbase /t 

This it switch also works with runtime mod- 
ules. using the command 

runtime /t <program> 

If you can't remember the switch, or want to 
make loading this way automatic, try put- 
ting the startup command in a batch file. 
John H. Redman 
Lakeside, California 

i j T l! Ashton-Tate showed good taste 
isB^ when it included the simple /t 
switch to bypass these screens. A 
short copyright screen still appears, but it’s 
far less intrusive. 

The single copyright screen in dBASE 
III Plus can be minimized by hitting Enter 
twice when loading the program. DOS 


A /t switch included in 
dBASE lets you 
view a less intrusive 
Ashton-Tate logo. 


stores the second Enter in the keyboard 
buffer. The instant the copyright is frn- 
ished being written, dBASE receives the 
second Enter and clears the famous (or in- 
famous) opening statement. “Press Enter 
to assent to the License Agreement and be- 
gin tfSASE /// P/ui. ’ ’ 

You can accomplish the same thing us- 
ing the KEY-FAKE utility, which ap- 
peared in the December 24, i98S, issue, in 
a batch file. For example, 

R£H rrO.BAT 
KEY-FAKE 13 
DBASE 

KEY -FAKE injects the extra Enter into the 
keyboard buffer and calls dBASE. When 
dBASE takes conttol, the opening state- 
ment is automatically cleared. And if your 
CONFIG. DB file specifies a program to 
be run (by including the line: COM- 


MAND=DO PROGNAME), your pro- 
gram will begin without further conuner- 
cial interruption. — Brad Stark 

ALPHABETIZING MAILING LISTS 

When a dBASE user sorts or Indexes on an 
address field, the street names normally do 
not line up In alphabetical order because 
the first several characters In the field are 
usually the numeric street number. 

To alphabetize by street name and 
number, use the following Index command: 

larsEX oa suBSTR(*ddr«>t,Aic *, 
addnssr-rliBr+SIRtvaLtAddraH),*) v 

The AT() function finds the first space char- 
acter, so the Index Is built on the first six 
characters that follow. The STR(VAL()) 
functions form the second part of the Index 
and put different numbers on the same 
street in sequence. 

Doug Willis 

Webster, New York 

I jTy This is a simple, useful technique 
ijin that is helpful in arranging most re- 
irfliCT<ij|i cords by street name for mailing 
lists or preparing delivery routes, and 
purging certain types of lists. 

Unfortunately, some records will still 
index incorrectly. For example, streets 
preceded by compass directions like 1 East 
Main Street will be indexed on East rather 
than Main; One Park Avenue will not be 
next to 1 Park Avenue; PO Box 12 will be 
indexed on Box; and Statler Office Park 
will be sequenced with the O’s. 

Interestingly, the U.S. Postal Service 
will standardize a large file for you free of 
charge. Their Zip -I- 4 disk coding service 
uniformizes the street address line’s format 
and supplies the correct 9-digit zip code. It 
takes several weeks, but I’m told they do 
good work, and you can’t beat the price! 
For further information, contact your local 
postal representative, — Brad Stark 

SHARE YOUR POWER 

Tell fellow users about your latest techni- 
cal tips for hardware and software applica- 
tions (other than spreadsheets, networks, 
languages, or IX)S) through Power User. 
We’ll pay $50 or mote for any tips we 
print, plus an extra $25 if you submit your 
letter on a disk. If you do, please include a 
printed copy. Mail contributions to Power 
User, PC Magazine, One Park Avenue, 
New York, NY 10016, or upload them to 
PC MagNet (see the “By Modem” side- 
bar in the Utilities column). ■ 
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1 - 800 - 321-3133 
Call toll free! 


New 1990 
Cat^— 
liturs Free! 


Say hello to the smart way to buy software. Express 
Order is the fast, convenient distribution system for to- 
day’s most popular programs. 

Choose from the broad range of MS-DOS®, XENIX® 
and MS® OS/2 programs listed in our new 88-page guide. 
Then call our toll-free number and your software will be 
sent directly to your office or home— freight prepaid! 

Express Order is both convenient and affordable. Our 
prices are often 10 to 30% less than the manufacturer’s 
suggested retail price. 


Call from 8 am 
to 10 pm (CST) for 
your free Express 
Order Buyer’s 
Guide. Discover a 
world of software! 


( 



ORDER= 


A DIVISION OF TANDY CORPORATION 


MS-DOS. XENIX and MS/licansad Irom TM Microaotl Corp. 
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Before you make any big decisions over which laser printer to buy, we’d 
like to point out a few little things about the new Canon IiBP-4. 

The first of which is size. Unlike most “desktop” printers that need a 
space the size of a football held to fit in your office, the LBP-4 is compact. 

So it actually fits on top of your desk. 

It also fits your budget. With an equally compact price of only Sl,545.* 

And it’s the only laser printer in its class to offer built-in scalable fonts 
that let you set type from the smallest fine print to headline size. Without 
options or add-ons. 

Plus a lot of other little extras that make it easy to print high-quality 
text and graphics right down to the smallest detail. Including Canon’s conve- 
nient EP-lj replaceable cartridge, and a versatile front-loading paper tray. 

It even prints envelopes. 

So call toll-free 1-800-441-5454 or stop by your Canon Dealer and see 
an UBP-4 for yourself ' 



It’s the first compact, affordable laser printer with scalable fonts, 
standard. And that’s something to get excited about. 


A printer driver kit is provided free with each new LBP-4 
containing all printer definition files currently available for this 
printer on diskette, plus complete installation instruction^ 


•Manufacturer's suggested retail price. 


© LBPand Canon are registered irademarlts of Canon Inc. 
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e Pocket LAN 
Adapters for 
Token Ring, Ethernet 
andArcneL 





Innovation comes in all shapes and 
sizes. At Xircom we believe it should lit 
in your pocket. Our Pocket LAN Adapters 
are revolutionary products developed 



lor PC users who want the most conve- 
nient access to Token Ring, Ethernet or 
Arcnet networks. 

What makes the Pocket LAN Adapters 
revolutionary? They require no intdivai 
slots, connecting through the parallel 
port ol any IBM-compatible PC. All come 
supplied with certified drivers for a 
trouble-free solution that will have you 
connected in less lime than it takes you 
to read this ad! / ; : , > 

The Xircom approach has left the press 
full ol praise: "The image ofperteclion-' 
the way computers should be,”, wrote 
Steve Gibson in InfoWorld; “Incredibly 
easy to use... easy to install, easy to 
carry. . . a very clever device,” according 
to Aaron Brenner at LAN Magazine. 

You may think that all this “perfection" 
and convenience comes, with a hefty 
price tag. It doesn’t-in fact the Xircom 
family of LAN adapters costs about the 
same as the more traditional methods 
which It is quickly rendering obsolete. 

It's living proof that with innovation j0 
your side or in your parallel port, a Imfe 
can take you a very long way. w 

Call Xircom today at (818)884-8^5. 
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LAN solutions for laptops. 


22231 Mulholland Hwy., Suite 114 
V/oodland Hills. CA 91364 

(818)884-8755 • FAX (818)884-1719 


AHCNFT IS A ReGISTEAED TRADEMAHK OF 
OATAPOm COHP. 
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USING ONE FUNCTION 
TO DERIVE OTHERS 

The inverse trigonometric functions are of- 
ten useful. For example, the inverse sine 
(or arc sine) function returns the angle 
whose sine is its argument, as is shown in 
the following: 

sin(angle) = value 
arcsin(value) = angle 

The inverse tangent is the only inverse 
trigonometric function provided in Turbo 
Pascal, but the other inverse functions can 
be calculated in terms of it. Figure 1 shows 
the unit TRIG, written in Turbo Pascal 4.0, 
which contains inverse sine and inverse co- 
sine functions. 

Each of the functions takes a real value 
X as an argument. Its outputs are the func- 
tion value and a Boolean variable indicating 
an invalid argument. The functions check 
for boundary values and values that would 
cause division-by-zero errors in the ArcT an 
arguments. Let’s look at the derivation of 
the inverse sine function. 

The aim is to calculate the inverse sine 
in terms of the inverse tangent. First, re- 
membering that the definitions are based 
on the unit circle aixl on right triangles, we 
define 

sin(e) = y / r 

where y is the length of the side (in the right 
triangle) opposite the angle 6, and r is the 
length of the hypotenuse. Since radius = 1 
on a unit circle, 

0 = arcsin(y) 

Similarly, 

6 = ArcTan(y/x) 

where x is the length of the side adjacent to 
the angle 6. 

In a right triangle, 

sqr(y) + sqr(x) = sqr(r) = 1 


Languages 


■ USING ONE FUNCTION 
TO DERIVE OTHERS: 
Turbo Pascal has the 
ArcTan function; here’s 
how to derive ArcSin 
and ArcCos from it. 

■ INPUT AND EDIT FIELDS 
IN QUICKBASIC: 

Input and edit data-entry 
fields in QuickBASIC 
with ease using this 
capable input routine. 


and, therefore, 

X - sqrt( l-sqr(y) ) 

Substituting forx, we have 

ArcSlii(y)jk> 0 » ArcTan(y / sqrt 
<a ‘i 8qr(y)))C:':?'i, 


The derivation of the inverse cosine func- 
tion is similar. 

Figure 2 gives a sample usage of the in- 
verse sine function. The program prompts 
the user to input the lengths of the side a 
(opposite the angle in question) and the hy- 
potenuse for a right triangle. K will then cal- 
culate the angle opposite a and display it. 

Alan Thomas 

Fredericksburg, Virginia 

I jT y It’s not uncommon for program- 
ming languages to supply only the 
uHlfi inverse tangent, leaving the user to 
then create the other inverse functions or to 
purchase a math library that includes 
them. 

Unfortunately, the user-written rou- 
tines often take much longer to run than the 
built-in ArcTan function. If your programs 
require the use of a lot of inverse trigono- 
metric functions, you should really be sure 
to study them carefully and look for ways 
to use ArcTan directly, rather than ArcSin 
or ArcCos. 



Figure 1 : Inverse sine and cosine functions for T urbo Pascal, calculated in terms of the inverse 
tangent function. 
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Languages 


Note the following expression in 
TRIGDEMO: 


TRIG.PAS 


2of2 


angle 360.0*Arcsin 
(a/c, ArcsinError)/(2.0»Pi); 


BEGIN 

Error ;= False; 

IF X = 0.0 THEN ArcCos ;= Pi/2.0 
ELSE 

IF X « -1.0 THEN ArcCos l« Pi 
ELSE 
BEGIN 

temp ArcTan(Sqrt(1.0-Sqr(X) )/Xp 
IF temp < 0 THEN ArcCos ;« temp+Pi 
ELSE ArcCos temp; 

END; 

END; 

END; {function ArcCos} 


FUNCTION ArcSin(X : Real; VAR Error : Boolean) i Real; 
{ This function calculates the inverse sine 
(or ‘arc sine*) of the argument X. The 
arc sine is the angle whose sine is the 
argument. ) 

BEGIN 

IF AbS(X) > 1.0 THEN 
BEGIN 

Error :=• True; 

ArcSin 0.0; 

END 

ELSE 

BEGIN 

Error False; 

IF X = -1.0 THEN ArcSin :» -Pi/2.0 
ELSE 

IF Abs(X) > 1.0 THEN ArcSin >> Pi/2.0 
I ELSE ArcSin j= ArcTan(X/Sqrt(1.0-Sqr(X))); 

END; 

END; {function ArcSin) 

END. {unit Trig) 


TRIGDEMO.PAS COMPLETE LISTING 


PROGRAM TrigDemo; 

{ This is an example to demonstrate use of the inverse 
trigonometric function ArcSin (inverse sine). 

The program calculates the angle of a right triangle with a 
hypoteneuse 'c* and a side *a* opposite the angle. 

The user is prompted for the lengths of the opposide 
side and of the hypoteneuse. If the input is valid, 
the program then displays the value of the angle in 
degrees. ) 

USES Trig, Crt; 

VAR 

a I Real; {length of the side opposide the angle in question) 

c i Real; {length of the hypoteneuse) 

ArcSinError : Boolean; {error return from ArcSin function) 
angle t Real; {the calculated angle) 

Answer : Char; { answer to done prompt) 

BEGIN 

ClrScr; 

REPEAT 

Hrita(' Input the length of the side opposite '); 

Hrite('the angle in question> 

ReadLn(a) ; 

Hrite( 'Input the length of the hypoteneuee> '); 

ReadLn(c) ; 

{calculate the angle and convert it to degrees.) 
angle t** - 360.0«ArcSin(a/c, ArcSinError)/(2.0*Pi); 

IF ArcSinError then 

WritoLn( '♦•••• ERROR in inverse sine calculation **••»') 

ELSE HriteLn('The angle is ', angle:l:ll); 

HriteLn; 

Write ('Are you done? '); 

Answer t= UpcaBe(ReadKey) ; HriteLn( Answer) ; 

UNTIL Answer - 'Y'; 

END. 



Rgure 2: TRIGDEMO demonstrates a use for the ArcSin function shown in Rgure 1 above. 


Version 5 “folds” constants — it performs 
any constant calculations at compile time. 
The expression below is equivalent but re- 
quires less calculation: 


angle := 360. 0/(2. 0«pi) •ArcSitJ 
(a/c, ArcSinError); - 

The compiler calculates 360. 0/(2. 0*pi) 
and inserts that value in the code. Now the 
program performs only one multiplication 
at runtime, rather than a multiplication and 
a division. — NeilJ. Rubenking 

INPUT AND EDIT FIELDS 
IN QUICKBASIC 

I write database applications in QuickBA- 
SIC, and one of the biggest problems I face 
is restricting user input to a given number of 
characters. BASIC’s INPUT command is all 
but useless, because anyone can enter 
nearly anything and your program has no 
way to control it. Worse, there’s no way to 
edit an existing string. 

To solve this frequent problem I wrote 
the EDITOR subprogram shown in Rgure 
3. EDITOR expects four parameters to be 
passed to it— the string being input or edit- 
ed, the starting arxl ending rows, and an in- 
teger that returns the last key pressed. Sim- 
ply move the cursor to the correct row 
before calling EDITOR, and it will handle all 
normal character entry, as well as inserting 
and deleting. The KeyCode variable tells 
your program how editing was terminated 
by returning a code that corresponds to the 
last key pressed. 

For example, if the user pressed Enter, 
then KeyCode will return holding 13. Ex- 
tended keys such as the UpArrow and 
Shift-Tab are returned as a negative ver- 
sion of their extended key code. This lets 
you easily distinguish tho^ keys from nor- 
mal ASCII character keys. 

Don Malin 

Norwalk, Connecticut 

rjTy Based on the number of input rou- 
! ^ n tines PC Magazine receives, enter- 
ing and editing data is obviously an 
important area for many programmers. 
However, this is the first BASIC input rou- 
tine that was acceptable for publication in 
this column. 

Besides doing the most with the fewest 
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IN THE BATTLE FOR 
286 LAPTOP POWER. 
SHARP IS THE CLEAR WINNER. 


INTRODUCING 
THE SHARP PC-5541. 

Now, Sharp technology elevates the 286 laptop 
to a new dimension of power, speed and display 
resolution, with the PC-5541. 

HIGH RESOLUTION 
VGA PAGE-WHITE DISPLAY 

The PC-5541 features VGA resolution on a 
page-white, backlit, double-super-twist liquid 
crystal display. Developed and produced by Sharp, 
it boasts an industry leading 640 x480 resolution 
with 16 shades of gray. All of which help to make 
the PC-5541 the unsurpassed 286 laptop. 

FAST 40 MB HARD DRIVE. 

The Sharp PC-5541 beats the competition with 
a fast (25ms) 40 MB hard drive. Add that to its 12 
MHz clock speed and internal RAM expandable to 
3.6 megabytes, and you’ve got a 286 laptop with an 
unbeatable combination of power and speed. 

EXTENDED BATTERY LIFE. 

The PC-5541 comes standard with an internal 
2.0 hour battery. Or for use on those long trips, get 
up to an impressive 5.5 hours of operation with an 
optional add-on battery “slice”. Or it can be 
plugged into any AC outlet. 

The PC-5541 also boasts a full-featured, step- 
sculptured keyboard, which greatly enhances the 
machine’s ease of use and user comfort. 

For unsurpassed laptop power, speed, and 
display quality, there’s only one choice. Sharp. 

For more details about the winning laptop, 
just call 1-800-BE-SHARP 

SHARR 

FROM SHARP MINDS 
COME SHARP PRODUCTS'* 




* X- 
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Hot 

386/20 MHz 
System 


Scorching 
. 386/20 MHz 
c I Price 


COMPl.KTE SYSTEM: 20MHz Procei^Mir; 
65MR Hard DH\e; KOO.OtK) KBS Data Tran%fer; 
IMH RAM tExpandahle to 16MB); 1.2 and 1.44 
high density floppy drives; 14* Monitor; Here. 
Compat. r'ard: MS-IKKS 4.01: Full Size 
Desktop Case with 5 drive bays: OmniKey 
Keyboard; l>Vear parLs/labor warranty; 
Replacement parts expressed overnight at our 
expense or At-Vour-OfTice Next Day Onsite ' 
Service, one year at no extra cost. THE BEST 
PHONE TECH SI PPORT IN THE 
COMPl TER Bl SINESS. Toil free, unlimited. 
NDTF!: Pipeline Page Mode system architecture is 
preferred in many appikalhms to cache design. It h faster 
than all hut the largest cache systems in certain 
applirations requiring suhstanlial memory calk. 

••WKEff.S Hf'SSARK! Northgale charges credit card 
sales only when your system is in the shipping process. 
Some others use your money by charging cards at 
time of sale. We recommend you he aware of Ihk 
when considering your sendor. 


When you want to know 
allaboutacMnputer 
system ... Ask 
I^. Jerry PoumeBe.* 

Put a machine in Pournelle’s workshop. He’ll 
soon tell you everything you want to know about 
it with no punches pulled. 

Recently, Dr. Pournelle looked at Northgate’s 
80386 Pipeline Page Mode system and reported 
in BYTE July, 1989 (excerpted): 


*lerr> Puumelle huldi a doctorate in psychology and is a 
writer who also evns a comronable living writin| 

■bout computers present and future 




the case is sturdy, and the motherboard 
construction is clean and neat. The boards are 
thick; I've seen some clones with boards so thin 
they wave in the breeze.” 

”... 1 like this machine a lot." 

"... The workmanship is superior." 

"... there sure wasn't any installation required 
for this system. 1 just turned it on, and it came up 
in MS-DOS 4.01." 

|a software program] ... "which is all graphics is 
almost twice as fast on the Northgate 80386 as 
on my other machines. So is Windows ...” 

"... I rate the Northgate 80386 as better than 
good enough on CPU and disk speed and wow! 
on video speed.” 

Copyn^K NonhcMc Compuivr Synsm* )nc Al Xlfba WwrvKl 

Sorth«»te OMMKCV’IO) OinMKcy miS wid NorAcMe N lo«e «« tradCTMrU of 
Sorlhcftc Computrr Mk Al oUrtu product tnd brand namn ar« tradnnarln and 

rccMared trademarfci el Arb rnpactlvc nunpintn 


"... I have reports from other people who have 
Northgate computers, and they’re happy." 

"... All in all, the Northgate 80386 looks like 
one of the best deals in town.” 


SUDDEN SERVICE: We Ship All Orders 
for 386/20 Systems within 4 days!** 





CALL TOU FME lA H(X » E\T.RV DAY 

800 - 548^1993 


NORTHGATE COMPUTER SYSTEMS, INC. 

P.O. Box41000. Minneapolis, Minnesota 55441 

Canada: 800-338-8383 


FINANCING Use the Northgate Big 'N' revolving credit card We have 
millions in financing asoilable We accept your Visa or MasterCard too 
Lease it with Northgate. up to five-year terms a^oilable 

Prices and specificattons are subfect to change without notice 
Northgate reserves the right to substitute components of equal or 
greater quality or performance All items subject to avoilability 
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flAAGAZINE FOR lESS 
THAN «I.I4 A COPY! 


A.ake advantage of this special offer and subscribe to 
PC Magazine and SAVE 62% with these low prices — You'll SAVE 
over S1.8I a copy! 

Subscribe to the IBM/MS DOS magazine that delivers hands- 
on tested PC-PS/2 product comparisons and evaluations con- 
ducted by PC Labs, the publishing industry's independent 
IB.M-compatihle product testing laboratory and save! 

Two years (44 issues) for S49.9'!'. SAVE 62'yo ! 

Less than SI. Ha copy! 

One year (22 issues) for $29.97. SAVE 54% ! 

Only $1.36 a copy. 

Savings based on newsstand price of S2.95 per issue. 

Basic annual subscription is 14^.97. 


SPECIAL DOUBLE BONUS! 

PC MAGAZINE'S 2-DISK I TILITIES 
LIBR ARY; VOL. I plus the ALL NEW VOL. II 
Here are 78 utilities that will speed your key- 
board. locate files in seconds, add DOS to work- 
ing disks, and more! YOURS FREE w hen you 
join us as a paid subscriber! 


I •] H FOR FAST SERVICE 
CALL 1-800-289-0429 
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Languages 


EDtTOR.BAS 


EDITOR. BAS 


DEFXirr A-S 

DECLARE SUB Editor (TOICtS, LoftCol, RightCol« K«yCod«| 


LOCATE , LottCol 
PRIKT Edits; 


‘Print tb* sditiBE striof 



COLOR 7, 
CLS 


'Clotr tho RcrMa to wbito on blu« 


• — ... Main loop for handlinp kay 
DO 

LOCATE , Laftcol * TxtPoa • t, 


1 'LooBto tho curocMT, turn It oe 


COLOR S, 7 

TostS • *Tbio la a toat* 
LoftCol ■ 21 
RiSbtCol B 4# 

LOCATE tl 


'Sot invorto vidoo tor oditinp 

'Mka aoM aaapla taxt 

‘Sot loft coluwi ter odltins 

‘Ditto tor riptit eolowi 

‘Sot tbs lino Buabor for editing 


‘Edit tbo field 

Editor TostS, LoftCol, Rigbtcol, soycodo 


DO ‘Wait tor I key proaa 

KyS > ISSEYS 
LOW imriL LSVisyS) 


IP LES(SyS> B 1 THEN 
SoyCodo B Asc(XyS> 

ELSE 

Soycodo - -A8C(RICBT$|RySi 1)) 
ESD IP 


'Hake a key cede tron EyS 
‘Single character key 

‘Extended keya are negative 


‘Do until Enter or Eacape la preaaod 
LOOP DSTIL seycode • 13 OR seycede - 27 

COLOR 7, • 


SUB Editor (Texts, LoftCol, Rigbtcol, soycodo) 

Find tbe euraor'e also in scan Linen 
DEP SEO B s ‘Peek at low eenory to aoo 

IP PBtS(4B463) ■ tHB4 TKES ‘what typo Of Monitor wo have 

CarSito « 13 ‘Honoehroaw uaoa 13 scan linoa 

otox • (nuatbered S to 12) 

CarSiae 7 ‘Color uaoa S (I to 7) 

ESD IP 


Edits • SPACEKRigbtcol - LoftCol ♦ 1) ‘Make a tonporary atring 
LSST Edits ■ Texts ' tor editing 

TxtPoa • POe(S) - Lettcol * 1 ‘cet the curaor‘s location to 
IP TxtPoa < 1 THEN TxtPoa • 1 see where to begin editing 
IP TxtPoa > LBS{EditS) THEN TxtPoa • LBM<Edit$) 


Branch according to the key preaaod 

SELECT CASE soyCodo 

'>— • Backapeco 
CASE 8 

TxtPoa B TxtPoa - 1 'Beck up tbe text pointer 

Lo»TB , LoftCol * Txtpoe - 1, s 'Locate 1 to tbe left 
IP TxcPoB > I THEM ‘Still within the field? 

IP inaert THEM ‘Truncate tbe atring 

NIDSlEditS, TxtPoa) - MiDS(SditS, TxtPoa ♦!)♦** 
ELSE ‘Blank the letter 

MtOS<EditS, TxtPoa) - > • 

END IP 

PRZirr KIOSiEditS, TxtPoa); 'Print the new part of text 
EKO IP 

Enter or Eacape 
CASE 13, 27 

EXIT DO ‘Bail out 


Figure 3: This powerful QuickBASIC input routine allows both entering and editing a string. 


GET THE 
ISSUES YOU 
MISSED! 


Past issues of PC MAGAZINE are 
full of product reviews and vital 
systems information you may 
have missed! Just send $8.00 
for each back Issue ordered 
($9.00 outside U.S., U.S. funds 
only) to: 

Ziff-Davis Publishing Company 
P.O.Box 5999 
Cherry Hill, NJ 08034 
Attn: F. Hunter 

Be sure to include dates of Issues 
requested. 
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Supplies are 
limited— 
for availability 
call 




8 Mbytes of fast 32 bit memory. 

Works in all Micro Channel” computers. 

LIM 4.0 driver provided. 

Provides extended and expanded memory. 

Fast and simple switchless installation. 

Automatic configuration for DOS, OS/2 or UNIX. 
Risk free guarantee. Two year warranty. 

IBM approved ID. Fast delivery. 

OS/RAM32 is $299 without memory. 

Ask about our low price guarantee. 

CaU today 1-800-234-4232 or 617-273-1818 

Capital Equipment Corp. 
Burlington, MA. 01803 


PS/2 and Micro Channel are trademarks of IBM 
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For A Fast 
DBMS 
Call RAIMA 
And Start 
Screaming. 


ra db.visTAiir 

combines relational 
with network model database 
technology for building applica- 
tions that are so fast - 
they scream! 


Quickly develop faster applications... 

15 limes faster relrieval than a relaiitmal 
DBMS alone!* db_VISTA III remains 
fast, even when application size and 
complexity increase. 


For greater programming flexibility, 
prrxiuctivity, portability and high 
performance...Call fordb_VISTA III and 
start building applications that scream! 


1-800-db-RAIMA 

(That’s 1-800-327-2462) 

db_ VISTA III is the choke of C programmers 
worldwide, including APPLE. ARCO. AT&T. EDS. 
Federal Express. Hcwlcit-Packard. IBM. NASA... 


db_VI.STA III Spei'in«iti(m.s: Network Data 
Model. Relational B-iree indexing. Relational SQL 
quer\- and repon writer. Automatic recover)'. 
Automatic refereniial iniegritv. Single & Multi- 
user. Complete revision capability. Complete C 
source cfxie is available. No Royalties. 

Operating systems; MS DOS. MS Windows. 
UNIX. BSD. SunOS. QNX. XENIX. ULTRIX. 
VMS. MAC. OS/2 compatible. 

Most C Compilers suppttrted. 

LANs: 3COM. Novell. Banyan. Applesharc 
•Call lor the benchmarks. 

Other environments supported: call for complete list. 



lUimat iirporalhn t24.< l4r«il>tacc.<kE. BHIoir.WA Wir? IIS.A 
I2ei.i747.5jr7(» Telex hSUOlWtT MCI I'W FAX i:nh|747-l<«l Trw 
<2l4i2t|.t|.t| tMcniatiiwuil tMxtributtirv 1 .k. OOm:) yiN|4 (iermanx 
(17127/9244 Suk/rrtoiid illh7>siuin From 1 1 >MN282h Benelux 
t|tll2ISUx4f>KI4 Sxmle* <IMt)l247W) IWy:<t49/9)U7ll Vr»av 47244 
KXSX Itcnmari l2>H)<T24U Japan i(lt|47> 7432 Taiwan <l>2l.S| | 3277 
Mrxkv IX3>57 3SU4 Smeattna M|3|t9t7l t hUe V>2M«-1VK 
I ruguax .WH 2 ‘•9 W ( eiMral ymerica iMUiiyMmM 
x/Cirtyngta tUMiut'cepunaam lUKU 
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EDITOR.BAS 


» Latter keys 

CASE 32 TO 254 
LOCATE , , 0 
IF insert THEN 

MID$(Edit5# TxtPos) • Ky$ 
PRINT MlD$(Edit$, TxtPos); 

MID$<Edlt$, TxtPos) - Ky$ 
PRINT KyS; 

END IF 

TxtPos ■ TxtPos + 1 

Left arrow 
CASE -75 

TxtPos ■ TxtPos - 1 


'Turn the cursor off 
'Expand the text string 
MID$(Edit$, TXtPOS) 

'Print the expanded part 

'Put the new letter in string 
'Print the letter 

'Increment the text pointer 


'Decrement the text pointer 


— Right arrow 
CASE -77 

TxtPos - TxtPos + 1 'Increment the text pointer 

— Home 
CASE -71 

TxtPos « 1 'Move text pointer to 1 

— End 

CASE -79 'Look backwards 

FOR N - LEN(Edit$) TO 1 STEP -1 ' for non-blank 

IF MIO${Edit$, N, 1) <> “ “ THEN EXIT FOR 
NEXT 

TxtPos ■ N ♦ 1 'Set pointer to last char +1 

IP TxtPos > LEN(Edit$} THEN TxtPos > LEN(Edit$) 


Insert key 

CASE -82 

Insert > not Insert 'Toggle the Insert state 

IF Insert THEN 'Adjust the cursor sise 

LOCATE , t , csrsise \ 2, csrsize 
ELSE 

LOCATE , , , Csrsize - 1, csrsize 
END IF 


— Delete 

CASE -83 'Truncate the text 

MID$(Edit$, TXtPOS) - MIDS(Edit$, TxtPos 1) + • ■ 
LOCATE , , 0 'Print the truncated part 

PRINT MID$(Edit$, TxtPos); 

CASE ELSE 'All Other keys, 

EXIT DO ' bail out 

END SELECT 


'If cursor is out of field, quit editing 

LOOP UNTIL TxtPos < 1 OR TXtPOS > LEN(Edit$) 

Texts > RTRIMS(Edit$) 'Trim the right side of text 

END SUB 


lines of code, EDITOR provides an excel- 
lent example of modem stnictured coding 
using QuickBASIC. Particularly appeal- 
ing is the way the routine can be reentered 
by simply calling it again. By placing the 
edit call within a DO loop, as in the accom- 
panying demo, Mr. Malin has allowed il- 
legal keys to be either trapped or ignored at 
the programmer’s option. Further, this ac- 
tion is completely transparent to the user, 
because the cursor is retained within the 
editing field . — Ethan Winer 

IcTini PC MAGAZINE DECEMBER 12. 1989 


SPEAK YOUR LANGUAGE 

Share your knowledge of BASIC, C, Pas- 
cal, FORTRAN, and COBOL with Lan- 
guages readers. We’ll pay you $50 or more 
for any tips we print, plus an extra $25 if 
you submit your letter on-disk. If you do, 
please include a printed copy. Mail contri- 
butions to Languages, PC Magazine, One 
Park Avenue, New York, NY 10016, or 
upload them to PC MagNet (see the “By 
Modem” sidebar in the Utilities col- 
umn). ■ 
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AUDIO CD PLAYERS AND CD-ROM 

I would like to know what the difference is 
between an audio CD player and a CD- 
ROM player. Why are CD-ROM players so 
much more expensive? Is there any way to 
modify an audio CO player to play CD- 
ROMs? If so, how? Any light that you can 
shed would be appreciated. 

Ken Lauria 

South Ozone Park, New York 

I I T y Audio and CD-ROM players have 
much in conrunon. They both use 
Imgall the same laser technology to read 
their respective disks, and various compa- 
nies even use the same basic chassis, 
which includes the power supply, for both 
their audio and CD-ROM players. 

The differences begin to show up when 
it comes time to interpret the information 
encoded on the disks themselves. Audio 
CDs contain musical information that goes 
through a digital-to-analog conversion 
process through DACs (Digital-Analog 
Converters). The digital information is 
converted into analog sound we hear as 
music. An audio CD contains information 
that makes sense musically. 

A CD-ROM disk will actually play in 
an audio CD player. Unfortunately, the 
sound that emerges if one were to try this 
would no doubt be highly offensive, and 
would probably be damaging to your 
speakers. This is because CEt-ROMs do 
not contain musical information. 

What CD-ROM disks do contain is in- 
formation stored in what is known as High 
Sierra format, a standard means of encod- 
ing binary data onto a CD-ROM disk. The 
name High Sierra evolved from the High 
Sierra Group, a collection of manufactur- 
ers (among them Sony and Philips, the in- 
ventors of CO technology) with a large in- 
terest in CD-ROM who banded together to 
forge the standard. 

A CD-ROM player needs to have some 
means of interfacing with your computer. 
This requires an interface board for your 
computer and an interface within the CD- 
ROM player; CD-ROM drive manufactur- 


■ AUDIO CD PLAYERS 
AND CD-ROM: Learn how 
regular CD players and 
CD-ROM are different. 

■ CPU SPEED AND RAM 
ACCESS TIME; Under- 
stand the relationship 
between CPU speed 
and RAM access time. 


ers have standardized on the SCSI inter- 
face. When you purchase a CD-ROM 
player you therefore end up with a ma- 
chine with a built-in SCSI port and an in- 
terface card for your computer. 

There is also one additional — and quite 
crucial — piece to this puzzle: the software 
driver needed to let your computer com- 
municate with the CD-ROM drive. In or- 
der to make this software work, Microsoft 
developed a set of CD-ROM extensions 
for DOS. The extensions consist of a TSR 
program called MSCDEX.EXE, which 
the user installs, and a device driver devel- 
oped by the manufacturer, which is loaded 
thiough the CONFIG.SYS file. 

MSCDEX.EXE provides the interface 
to DOS itself; it takes the unique character 
of the CD-ROM drive and makes it appear 
to DOS as just another (very large) hard 
drive. Actually, MSCDEX.EXE tricks 
DOS into thinking it is reading a very- 
latge-capacity network drive, but that tale 
is beyond the scope of this column. 
MSCDEX.EXE can read any CD-ROM 
disk that uses the High Sierra format. 

Why does a CD-ROM player, the only 
exterior control for which there is usually 
an open/close button, cost so much mote 
than a regular audio CD player? Especially 
when you consider all the features a $250 
audio player gives you? Some of this can 
be attributed to the need to build interface 
hardware into the machine, to build the 
card that goes into the computer, and to de- 
velop the device driver for it. Part of it can 


be attributed to the relatively low volume 
of machines produced. The cost of CD- 
ROM players will undoubtedly come 
down soon enough. For now, low demand 
will keep prices high in relation to their au- 
dio counterparts. 

To make the expense of a CD-ROM 
player mote palatable, manufacturers are 
beginning to introduce players with limit- 
ed audio capability through the use of inex- 
pensive DACs, with left and right audio 
output jacks. I’m aware of at least one CD- 
ROM player with relatively good audio 
output selling for under $700. An alterna- 
tive means of gaining audio sound is 
thnxigh a headphone jack utilizing some 
sort of emulation software — strictly for 
“noncritical” listening to your music. 

Can you convert your audio CD player 
into a CD-ROM player? No. Aside from 
the difficulty of getting the player to inter- 
face to your computer — no small electron- 
ic task — Microsoft distributes the CD- 
ROM extensions only to drive manufac- 
turers. Developing the software interface 
becomes, for the most part, impossible. 

Fortunately, there are some indications 
that the price of CD-ROM players will 
drop soon. The best thing to do if you are 
on a tight budget and really want one is just 
to hold on a while longer . — Tony Rizzo 

CPU SPEED AND RAM 
ACCESS TIME 

I'm a bit cxtnfused by the many speed is- 
sues relating to personal computers. I un- 
derstarxt what a wait state is, and I under- 
stand what the speed of the CPU itselt is. 
But I’m not sure what the relationship be- 
tween CPU speed, wait states, and RAM 
access time is. Can you shed some light on 
the topic? 

Marc Alphonse 

Trinidad, West Indies 


) I L Optimum performance in a PC is 
closely related to the interaction 
between the CPU and RAM. To 
gain the best performance, the speed at 
which the memory subsystem can deliver 
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data must be properly balanced against the 
speed at which the system's CPU can han- 
dle it. Ideally, the length of time it takes 
RAM to deliver data should be less than 
the amount of time it takes the CPU to get 
ready for it, allowing a CPU to operate 
with zero wait states. If the RAM circuitry 
cannot deliverdata fast enough, wait states 
must be inserted to keep the CPU from try- 
ing to act on data it hasn’t received yet. 
Faster CPUs will require proportionally 
faster (and more expensive) RAM — slow- 
er (but cheaper) RAM will require that 
wait states be inserted, causing notable 
performance degradation of fast CPUs. 

How quickly a microprocessor can ac- 
cept data after making a request through its 
Bus Interface Unit is determined by clock 
speed and the number of clock cycles re- 
quired to make a memory access. After a 
read request is made, the 8088 and 8086 
processors require four clock cycles to get 
ready for incoming data. The 80286 and 
80386 require only two clock cycles. At 
4.77 MHz, an 8088 needs 840 nanosec- 
onds to complete a memory acces-s — four 
clock cycles at 210 ns. each. At the other 
end of the spectrum, a 33-MHz 386 ma- 
chine, with its superior clock speed and de- 
sign, can accept data as fast as 60 ns. after 
requesting it. 

Balanced against the CPU’s clock 
speed and memory access time is how fast 
the RAM circuitry can deliver data. The 
rated access time of a RAM chip — the 


amount of time it takes for the chip to de- 
liver a unit of data once the request is 
made — is the simplest means of determin- 
ing how quickly RAM can deliver data. 
The nanosecond rating on a chip specifies 
its access time. A chip rated at ISO ns. has 
a ISO-ns. access time, one rated at 100 ns. 
has a l(X)-ns. access time, and so on. 

Access time is only one component of a 
RAM chip’s total cycle time. The rest is 
“precharge time." After a RAM chip is 
accessed, a RAM location requites a cer- 


Optimum performance 
in a PC is reiated to the 
interaction between 
the CPU and RAM. 


tain amount of time — usually a figure that 
equals about 80 percent of the access 
time — to precharge before it can be read 
again. Remember that for a CPU to tun 
with zero wait states, a RAM chip’s rated 
access time must be less than the CPU’s 
memory access time. With precharging 
figured in. a CPU will need roughly a two- 
fold margin between its memory access 
time and a RAM chip’s raw access tioK in 
order to operate without wait states. 

Figure I lists the memory access times 
for a number of Intel microprocessors run- 
ning at different clock speeds. Inexpensive 



Processor 

Clock Speed (MHz) 

Access Time (ns.) 

8086/8088 

4.77 

840 

808&’8088 

8 

500 

8086/8088 

10 

400 

80266 

6 

333 

80286 

8 

250 

80286 

12 

167 

80386 

16 

125 

80386 

20 

100 

80386 

25 

80 

80386 

33 

60 


Figure 1 ; The table above lists the memory access times for a number of Intel microprocessors 
running at different dock speeds. Faster CPUs require proportionaliy faster RAM chips in order to 
operate without wait states. 


2()()-ns. RAM chips are more than ade- 
quate for a 4.77-MHz PC, even though the 
total cycle time for a 2()0-ns. RAM chip is 
typically around 350 ns. A 286 PC re- 
quires faster, 100-ns. RAM, and with the 
386, even 100-ns. RAM isn’t fast enough 
for zero- wait-state operation. 

Because fast memory subsystems are 
very expensive, hardware designers have 
come up with a number of memory archi- 
tecture schemes to squeeze the most out of 
conventional DRAM (dynamic RAM) and 
reduce the number of wait states that 
would be requited with a straight-through 
architecture. With an interleaved RAM ar- 
chitecture, consecutive memory addresses 
ate divided between two memory banks. A 
memory location in one bank can be pre- 
charging while a memory location in the 
other bank is being accessed. 

With page-tTKxle RAM, RAM is divid- 
ed into pages a few thousand bytes in 
length and outfitted with special circuitry 
that permits consecutive memory access 
within a page to be performed with no wait 
states. Static RAM caches offer the great- 
est performance paybacks of all: the con- 
tents of slower DRAM are cached in much 
faster (and more expensive) static RAM so 
that consecutive memory accesses can oc- 
cur at zero wait states. Static RAM caching 
is now used on most 386 machines that mn 
at 20 MHz and above — one exception be- 
ing IBM’s 20-MHz Model 70. which uses 
page-mode RAM. 

Will faster RAM re.sult in a faster com- 
puter? No. If you’re already operating with 
zero wait states, adding faster RAM chips 
won’t speed up the CPU. By the same to- 
ken, if the architecture of your system does 
impose wait .states on the CPU, replacing 
older, slower RAM chips with faster ones 
won’t eliminate the wait states. Wait states 
ate hardwired into the circuitry that sur- 
rounds the CPU. Eliminating them usually 
means swapping out the entire mother- 
board . — Jeff Prosise 

ASK THE TUTOR 

The Tutor solves practical problems, ex- 
plains points of general interest about us- 
ing your hardware and software mote pro- 
ductively, and answers basic questions 
about DOS and systems in general. To see 
your questions answered here, drop a line 
to Tutor, PC Magazine, One Park Ave- 
nue, New York, NY 10016, or upload 
them to PC MagNet (see the “By Mo- 
dem” sidebar in the Utilities column). 
We’re sorry, but we cannot answer que.s- 
tions personally. ■ 
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DO NOT ATTEMPT WnHOUT 
OMTISERTE 



Take control of your investments with 
the same fast and accurate trading information 
CompuServe provides to many of the top investment 
institutions on Wall Street. 

Tap the time-saving power of electronic 
research by accessing valuable company data 
and financial statements fiom premier sources like 
Standard & PoorS, Value Line, and Disclosure H, 
or track the value of your investments using 
CompuServe’s Quick Quotes” database. W^l even 
alert you with current news from Reuters and other 
top news providers on stock quotes you request. 

Get up to 12 years of (My weekly or monthly 
pricing history on over 90,000 securities, and 
download it to your spreaclsheet for furtlier analysis. 


Consult a weekly poll of Wall Street analysts 
with the consensus earnings estimates for each of 
over 3,500 companies. Then discuss information 
with your peers in CompuServels Investors Forum. 

You can even download hundreds of freeware and 
shareware decision support tools. 

Once you've made a decision, online 
discount brokers are standing by reacly to take your 
order 24 hours a day 

To join CompuServe, see your computer 
dealer To order direct or for more information, write 
or call 800 848-8199. And stay on top 
of your investments. 
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I 

Name 

Address 

City 

Slate Zip 

Telephone^ ! 

CompuServe 

AdvwtBing Dept. 5000 Ariinpon Centre Blvd 
PO Box 20212, Coiumbus. OH 43220 

PC 



Introducing the Autodesk Animator; 
It'll really move you. 




Make powerful ptesentations 
right on your desktop. 

Here's the newest, most exciting way to create 
maximum-impact business presentations, training 
and educational videos, engi- 
neering and scientific simula- 
tions, home video productions 
and point-of-sales demonstra- 
tions. Autodesk Animator puts 
color and graphics into motion | 
to communicate abstract or 
complex concepts quickly. 


Autodesk Animator is soft- 


ware that combines full- 
screen animation with the most advanced image 
creation tools available for the PC. It will make all 
your presentations a moving experience. 

A professional production. 

The Autodesk Animator integrates paint, image 
processing and animation into one simple, intuitive 


The AutodedtAHtmafornuum "286 anJ "336 IBM* siamiani PCs with VGA dtspL^ 
Animahom can be recorded an videotape nUk an appropriate VCA-to-video fpapkics device. 


interface. Mouse-driven menus give you 
endless paint and imaging options as well cis 
sophisticated tools for cel 
animations, optical effects, tween- 
ing functions, titling and color 
cycling animations. 

Full-length presentations can be 
created, edited and played back, in real time, 
directly from your hard disk. And with the 
appropriate VGA-to-video conversion 
hardware, the entire production can be 
recorded to videotape in one pass. 

In fact, there are already a number of third- 
party enhancement products, ranging from 
scanners to video image processors, avail- 
able and fully compatible with Animator. 
And two leading publishers are working on 
Autodesk Animator tutorial books full of 
practical tips to put the most punch in your 
presentation. 

A personal price. 

Just $299. 

At a suggested retail price of 
just $299, the Autodesk 
Animator gives you truly 
moving performance. And if s 
from Autodesk, the makers 
of AutoCAD,* and a world 
leader in computer graphics 
software. That means you 
can count on quality as well 
as continued development and support. 

Mcike the right first move into 
the exciting world of desktop 
video. Call your local soft- 
ware retailer today or call . „ , 

800-525-2763 to find AUTODESK 

2320 NUhmhip WaySausaltlo. CA 94965 

the dealer nearest you. 800 - 525-2763 


ituMdnk.ihr AimlnkbigenjnJ Auul'JUl«7R]eMnnlmihrUS Pnml And Tk«knuit <Miir bv Auindnk. kK Aulninli Annuur n 
illl»tiliiit if Auuidnt.ln DIM » a iqpMnnl Viiknurt o( IncmiBonil hamA MAitmK CcwpoABnn 
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INVESTING IN THE FUTURE 

I just read that IBM will provide an upgrade 
to its PS/2 Model 70 to turn it into a 486- 
based computer. They claim it will run 
some programs three times faster than a 
33-MHz 386-based PC, We intend to up- 
grade to NetWare 386 soon. Should we 
plan to upgrade to a 486 server, too? 

Carol M. Scott 
Boston, Massachusetts 


It looks as if the market is initially 
going to ask for a premium of 
$3,000 to $4,000 for a 486-based 
computer over a similarly configured 386 
machine. NetWare 386 is designed to be 
486-awarE, but there are several basic in- 
vestments you should make to improve 
network performance before paying the 
bonus for a 486 processor. 

The primary bottleneck in any network 
is the server’s hard drive. You need to in- 
stall a fast hard disk with plenty of capaci- 
ty. My favorite drives (or NetWare servers 
come from Cone International (telephone 
(407) 997-6055). Core makes it easy to in- 
tegrate large drives in a Micro Chan- 
neVNetWare server. We run Core drives 
with nearly 1 .5 gigabytes of storage at PC 
LAN Labs, and they are fast and reliable. 

The next investment to make is in RAM 
for your NetWare server. The impact that 
the amount of RAM has on server per- 
formance varies with the application, but if 
you have 1MB of RAM for every l(X)MB 
of disk storage, you’ll have optimal per- 
formance for the heaviest workloads. Add 
to this an extra 5 1 2K of RAM for the .soft- 
ware. 

After the drive and its RAM cache re- 
trieve data, performance can falter in the 
busy connection between the network in- 
terface card and the file server. Before up- 
grading your processor, make sure data 
isn’t backing up at tbe interface card. If 
you use an AT-bus structure, you should 
get the fastest 16-bit interface card for the 
server you can find. For Ethernet net- 
works, we like the G/Ethernet adapter 
from Gateway Communications (tele- 


■ INVESTING IN THE 
FUTURE: Busy networks 
should plan to upgrade to 
a 486 server, but not 
without making some 
basic investments first. 

■ OPTIMIZING NETWORK 
DRIVES: Although file 
fragmentation is less of a 
problem under NetWare 
than under DOS, it still 
pays to clean up your 
drives. 

■ AN EASIER WAY TO 
TEST NETWORK 
CABLES: Here’s a 
portable wiring tester that 
does it all. 

■ SHARING MODEMS: 
Managing pooled 
modems is easy if you 
have the right equipment. 

■ USING PROMPT IN 
LOGIN SCRIPTS: Here’s a 
simple way to distinguish 
users on a LAN. 


phone (714) 553-1555) with either 16-bit 
AT or Micro Channel adapters. In the 
ARCnet world. Pure Data is our choice for 
both 16-bit AT and Micro Channel adapt- 
ers (telephone (416) 731-6444.) 

A responsive server running under a 
heavy network load benefits from using a 
network interface card with a 32-bit data 
interface. Unfortunately, not many manu- 
facturers make cards with a 32-bit inter- 
face-— mainly because of confusion over 
which standard to follow. IBM makes a 
32-bit token-ring card for its Micro Chan- 
nel PS/2 machines, but we don’t know of a 
32-bit Ethernet card for Micro Channel 
systems. The 32-bit EISA bus is still noth- 


ing but a ghostly specification. 

Our recommendation is that people 
with a busy Novell or LAN Manager net- 
work should budget for a 486-based ma- 
chine as a server in the next 24 months. 
But don’t pay the premium for the proces- 
sor today if you haven’t made the basic in- 
vestment in a fast hard drive, sufficient 
RAM memory, and a capable network in- 
terface card for the server. 

OPTIMIZING NETWORK DRIVES 

I manage a 286-based Novell network and 
I'd like to decrease the access time for large 
files. I know you can’t use regular disk opti- 
mizer software to arrange the data on the 
drive because NetWare doesn’t use File 
Allocation Tables as DOS does. Does 
NetWare write files as noncontiguous frag- 
ments, or is it not necessary to use an opti- 
mizer for drives running under NetWare? 

Kenneth Parker 

Fort Collins, Colorado 

I iT y When NetWare creates a new file, 
it looks first for "virgin” disk 
UKltl] space. But as the file grows, or on 
drives where all the space has been used 
once, pieces of the file can be written all 
over the disk. However, file fragmentation 
isn’t as damaging to performance under 
NetWare as it is under DOS because tech- 
niques such as read-ahead, caching, and 
elevator seeking handle fragmented data 
with greater efficiency than IX)S. 

Ontrack Computer Systems (telephone 
(612) 937-1 107) tells us that while it cur- 
rently doesn ’t have a disk optimizer among 
its NetWare utilities, it would like to hear 
from people who would be interested in 
such a product. The engineers note that an 
optimizer would have to operate with the 
server down because NetWare doesn’t 
give an external process the ability to phys- 
ically relocate or directly manipulate files. 

Ontrack couldn’t quantify the perfor- 
mance increase you might enjoy by putting 
the data in contiguous physical form, but 
many of its customers report an improve- 
ment when they save all their data in a file- 
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by-file archive, reformat the drive using 
Ctatrack’s Disk Mamger-N, and then re- 
store the data. When file-hy-file restora- 
tion is done to a fresh drive, the data is 
physically contiguous. In the LAN Lahs, 
we think that using this process to clean up 
a drive is a good practice. 

AN EASIER WAY TO TEST 
NETWORK CABLES 

I support approximately 20 large and small 
networks on a university campus. Almost 
all of these networks were Installed hy mav- 
erick Instructors, department heads, arxl 
students. The wiring includes every kind of 
twisted-pair and coaxial cabling. The quali- 
ty of the wiring ranges from superb to awful. 

Our electronics lab has a time domain 
reflectometer we can use to check out 
some of the cabling, but the thing Is too diffi- 
cult to lug around and set up. Is there some- 
thing like a volt ohm meter for network wir- 
ing that is more portable? 

Davkt Jansen 

Boston, Massachusetts 

I )Ty My first love is hardware, so I al- 
! K n ways look for test equipment at 
tra^ shows. By far the best net- 
work cable tester I’ve found comes from 
Beckman Industries in San Diego, Califor- 
nia (telephone (619) 495-3200). Its 
TMT-I (Transmission Medium Tester) 
will test all kinds of coaxial and twisted- 
pair wiring including the several kinds of 
IBM token-ring cables. Some of its fea- 
tures include the ability to find transposed 
pairs on telephone-type wires, measure av- 
erage or weighted band noise levels, and 
find pinpoint shorted or open coaxial cable 
connections down to the inch. It will even 
provide the characteristic impedance of a 
cable, so you can tell if that stuff sticking 
out of the wall is for Ethernet, IBM 3270, 
or a television. 

The TMT-1 fits in the palm of your 
hand and comes in its own shoulder bag 
loaded with all the connectors, termina- 
tors, and adapters you'll ever need. At a 
list price of $3,200 it isn’t inexpensive, but 
it is a good investment for anyone with a 
large wiring system. 

SHARING MODEMS 

The modem-management features of 
products such as Crystal Point's UneLock, 
dted in your article of May 16,1 989, caught 


my eye. We want to install a bank of shared 
modems, but not on a LAN. We need soft- 
ware that will monitor who uses the mo- 
dems and what numbers they call. Are 
there products available to manage shared 
modems? 

Gary Villery 

Baton Rouge. Louisiana 

rjm The good news about software de- 
ij^rj signed to manage pools of mo- 
uSSS dems is that it works well. The bad 
news is that each company’s software 
product works only with the modems pro- 
duced by that company. This is an old but 
effective technique for capturing clients, 
and it means you have to make the initial 
selection of your vendor very carefully. 
Taking caution seems particularly wise 
this year when three major modem compa- 
nies have either been restructured or gone 
out of business. 

Several modem companies market MS- 
DOS software that manages banks of 
shared modems and reports on their activi- 
ty. One very flexible package is Universal 
Data Systems’ GlobaNiew. GlobalView, 
which runs under Microsoft Windows, col- 
lects operational information every 10 sec- 
onds from as many as 512 modems con- 
nected to dial-up lines. 

You can sort the collected data, save it 
in disk files, and generate printed reports. 
The software lets you set alarms on specif- 
ic parameters, and GlobalView will dis- 
play a visual representation of each mo- 
dem’s status on your screen. 

One of the best things about this prod- 
uct is that Motorola owns Universal Data 
Systems. The company is rooted in the 
b^rock of the modem business and is not 
likely to be moved by the breezes blowing 
through the industry. Contact Universal 
Data Systems at (205) 721-80(X) for more 
information. 

USING PROMPT IN LOGIN SCRIPTS 

I recently ran Into a situation on my Novell 
network where I had to make only a single 
file In a subdirectory of many files Inaccessi- 
ble to certain users. Novell said It couldn't 
be done, so I created the following proce- 
dure: 

■ Include the line SET PROMPT = 
SLSPSG In the login scripts of less privi- 
leged users. Their prompts will look some- 
thing like<F:\>. 

■ Include the line SET PROMPT = $P$G 
In the login scripts for the other users. 
These users will have the familiar F:\> as 
their system prompt. Now you can tell users 


apart just from their system prompt. 

■ Include the following code In your Quick- 
BASIC programs to read the system 
prompt: 

I - 1 

DO WHILE EHVIROH$(I) <> -“ 
ir EHVIRON$(I) - -PROHPT*$L$P$G- 
THBN 

GOSUB LOW_LEVEL_USER_ONLy 
ENDIF 
I - I + 1 
LOOP 

This routine allows your programs to 
read the DOS environment strings to deter- 
mine who Is performing a task. It is a useful 
way to keep certain people from using a 
particular file. For example, I include It as 
the first routine in an invoicing program to 
Identify unwanted users. I then dump them 
to DOS or CHAIN them to arxjther .EXE file. 

I also use It to allow only one user to reset 
month-to-date sales figures and close ac- 
counting periods automatically without the 
danger of two computers doing the same 
procedure on the same file emoneously. 

This procedure would work for other op- 
erations within your programs that you want 
only certain users to perform, and you could 
also use other DOS environment strings as 
key Identifiers If more security Is needed. 

Doug Tennant 

Baltimore, Maryland 

fjTn This procedure works because 
I M n NetWare can give each user a 
Uki unique set of login commands. 
The system isn’t secure since anyone can 
change his or her prompt from the com- 
mand line. But if you set a variable in a 
particular way in the environment and then 
test for that setting, it is more difficult to 
fool the system. 

NETWORK YOUR QUESTIONS 

Connectivity Clinic gives you practical so- 
lutions to networking problems of all 
types. We’ll pay $50 or more for any tips 
we print, plus an extra $25 if you submit 
your letter on a disk. If you do, plea.se in- 
clude a printed copy. We’ll gladly answer 
your questions at no charge , but we caruiot 
answer letters personally. Mail fontribu- 
tions to Connectivity Clinic. PC Maga- 
zine, One Park Avenue, New York, NY 
10016, or upload them to PC \fagNet (see 
the “By Modem” sidebar in the Utilities 
column). You may also contact Frank J. 
Derfler, Jr., via MCI Mail (use Derfler’s 
box named CONNECTIVITY CLINIC).B 
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60 % 

OF THE 
NATION’S 
TOP CEOs 
ADMIT 
THEY HAVE 
A DRUG 
PROBLEM. 


CEOs at 30 of America's 
top 50 companies have ac- 
knowledged that they have drug 
problems within their 
organizations. 


They have good reason for 
concern. Research shows that 
drug abuse severely cuts the 
productivity of more than one- 
sixth of the nation’s workforce. 


If you feel it’s time your 
company faced up to its drug 
problem, expert guidance is 
available to help you compare 
model drug programs, discuss 
legal questions, and educate 
your employees. 


So these executives have 
taken two important steps. 
First, they’ve made it corporate 
policy not to tolerate drug use, 
by anyone at any level of the 
company. Second, they’re 
offering help to drug users by 
establishing employee educa- 
tion, assistance, and drug 
treatment referral programs. 


Please call the National In- 
stitute on Drug Abuse Work- 
place Helpline for CEOs and 
managers: 1-800-8A3-4971 . 
From 9:00 a.m. to 8:00 p.m. 
eastern time Monday through 
Friday. 


You'll be in good company. 


PARTNERSHIP FOR A 
DRUG-FREE AMERICA 


DEPM-6117 



Now having more than 

make your 


ntwpoM* to tttptax. tMlov to • brtoJtoi. 

dwtgoat ^ CTCj jtoyx toe«p« *% 



f’tooOt.i 


ftop** UrO Onto* 


I'he IBM Proprinter X24E’s handy front 
feed and Propark feature help vou ju gg le 
eorri'spondenee and spreadsheets yvith 
the gn'atest of ease. 

flic letter quality I’niprinler''' X24E is [lart ol'a 
•'rowing fainilv of IBM ijeskto|) printers with a host 
of innoyatiye I’eatun's designed to make your life 
sinqiler. 

hike the X24Es front and hack feeds, whifh let 
vou insert envelop's or letterheads into a handy front 
slot, w ithout liaving to waste time unloading, then 
ndoading. the eontinuous forms in hack. 

Instead, all vou have to do is push the Pnipark 




hiitton on the X24E's simple 
.4-l)utton operating panel. 
And faster than w ith any 
other printer, you're n*adv to 
print single sheets or envelopes 
in u|) to 15 handsome fonts, 
'fhen. with just another 
quick press of the button, you're all set up to race 
through spreadsheets, mailing labels or multipart 



IBM ly a r(igtsMi«dlradem«rk and Proprvittr to 8 trademarivallnHmnonM Business Mactones Corporation Ct9e96MCorp 


one mouth to feed can 
life easier. 




forms at s|«v(ls up to 288 cjjs. 

I’hi' IVo|)rintt'r*X24K will impmss vou with its 
liigh-n'solutioii graphics, speed, 
xersatilitv and ease of use. 

And its n'liahle construction 
helps (‘iisun’ that it w ill 1 h' 
w ith vou for years. 

.So if you’ n' looking for an 
easy wav to incn'ase vour pro 



ductivitv. ask vour IBM Authorized Dealer or 
IBM marketing representative to demonstrate this 
outstanding memher of thi‘ IVofirinter family. For 
the nean'st dealer call 1 800 IBM-2 U)8. ext. 162. 

Aou'll fpiickly s<H‘ 
how the \24F can he a mmm, 

vtTV welcome addition 
to yourolfice. ” 





Visa. MasterCard, Discover 
and American Express 
Accepted. 


Houmi 

7 AM to 7 PM Monday-Friday 

8 AM to 2 PM Saturday 
Call on Sunday 


^ Systems‘ 

RO- BOX 3185 • OAK BROOK. IL 60522-3185 



International 
Orders A 
Specialty 


IBM PS/2 

Mo(}el 25-Color $1250 

Model 30- 286 20 Mb Disk $1795 

Model 30-286 30 Mb Disk $1925 

Model S5SX-30 Mb Disk $2795 

Model 55SX-60 Mb Disk $3050 

Model 60-44 Mb Disk $3200 

Model 70-E61/A61/061 . . $3550. 3999, 5900 
Portable 70-60/120 Mb Disk . $5300/5795 
Model 70-120 Mb Disk 20 MH 2 . $4499 
Model 70-A21-120 Mb Disk 25 MHz $6300 

Model 60-70 Mb Disk $4800 

Model 80-115 Mb Disk $5750 

im^ IBM IntvnMis 
COMPAQ 

286 Mod 1/640 K $1625 

286e Deskpro 1/20/40 $1910/2210/2550 

386/20e Deskpro 40/110 Mb $4295/4875 
386S Deskpro 20 Mb/40 Mb . . $Call/2850 

386/33 84/320 Mb $7295/10599 

386/25 110 Mb/300 Mb . . $6200/8150 

Portable III Model 20 $3400 

Portable III Model 40 $4050 

Portable 386 Model 40 $5200 

Portable 386 Model 110 $6600 

Laptop SLT 286 20/40 $3675/4175 


COMPAQ 
Laptop SLT 286 

OAian iiK 


HP 

LaoorJot IIP 


IBM 

Portablo Mod 70 



1% Consultant 
and Reseller 
Accrual Program 

($52,485 paid in 1988) 


lom COMPAQ /fftema/s 

TOSHIBA LAPTOPS 

T1000 $665 

T1200F6AIB . . . $1485/1999 

T1600 20/40 Mb Disk $3250/3650 

T310(^ $2800 

T320040MbDisk $3400 

T5ira 40/100 Mb Disk $4125/4700 

T5200 40 Mb/100 Mb $4900/5350 

ZENITH LAPTOPS 

Minisport $1379 

Supenport Mod 2 $1525 

Supenport Mod 20 $2^ 

Supersport 286 Mod 20/40 . $2975/3425 

Turbosoort 386 Mod 40 w/o Modem $5050 

DISK DRIVES 

SEAGATE 20 Mb Kit $259 

SEAGATE 30 Mb Kit $295 

SEAGATE 40 Mb Kit XT $366 

SEAGATE 40 Mb ST 251-1 $399 

SEAGATE 80 Mb $599 

TOSHIBA 1.44 Mb Floppy . . $110 

PROCOMEkt 5.25’ tor PS/2 . . 

COMPAQ 1.44 1/3 HT 

Curd Drhree 

PLUS 20 Mb/40 Mb Hard Card . $535/647 

PROCOM 20 Mb $379 

PROCOM 30 Mb/40 Mb $429/519 

PROCOM 45 Mb for PS/2 $795 

MAYNARD 20 Mb $Call 

FAX 

MURATA M1200 SCall 

MURATA M16(I0 $899 

SHARP P0220/F0330 . . $950/1159 

SHARP F0500 $1400 

TOSHIBA 3010 $1275 

TOSHBAT30100 $1049 

TOSHBATSSOO . $1199 

TOSHeAT3700 $1500 

COPIERS 

CANON PC3-2 $539 

CANON PC6AE $1000 

CANON PC7 $1210 

TAPE 

IBM 6157 for PS/2 $1350 

IRWIN 40 Mb Int/Ext $465 

MAYNARD 60 Mb XT/AT Int/Ext . $675/881 

MAYNARD 60 Mb for PS/2 $899 

MOUNTAIN 60 Mb $1199 

MONOCHROME MONITORS 

AMOEK410A $145 

COMPAQ Mono Amber/Green . . $210 

COMPAQ VGA Mono ■ $210 

IBM PS/2 8503 $200 


MULTISYNC GS 
PACKARD BELL Amber/Green 


COLOR/EQA MONITORS 


IBM PS/2 8512 
PGS UltraSync 
SAMSUNG RGB 
Smartscan 735 
ZENITH 1390 . . 


$435 

$500 

$245 

$520 

$405 


VQAiCAD MONITORS 


COMPAQ AGCM Monitor 
COMPAQ VGA Color 
IBM PS/2 8513 
IBM PS/2 8514 
MITSUBISHI 6905 
NEC Multisync 40/50 
NEC MulbSync 2A/30 
PACKARD BELL 
ZENITH 1490 


$1399 
$520 
$515 
. $1150 
$2310 
$1130/2400 
$519/679 
$349 
$619 


NOVELL NETWORK 

HYUNDAI Diskless Workstation ... $595 
WESTERN DIGITAL 3 Node LAN kit 

w/WO Novell Driver $850 

NETWARE 386 $5600 

NOVELL ELS II $1075 

NOVELL 286 Software V.2.15 $2100 

NOVELL SFT Level II V.2.15 $3200 

ARCNETPS110 $495 

ARCNETPC130 . $185 

ARCNETPC260 $235 

NE 1000 Ethernet Card $289 

NE 2000 Ethernet Card $395 

ARCNET Passive Hub $90 

ARCNET Active Hub $469 

Ethernet Terminators $38 


NomP tnioed A miUwizttI safes A support. 
Network support SBS/hour 

TERMINALS 

WYSE SO Amber or Green . . $370 

WYSE 60 Amber or Green . . $295 

WYSE 85 $394 

SOFTWARE 

Aldus Pagemaker $459 

■QMPAQ^DOS 3 31 M 0. $89/110 


dBase IV 

$455 

DisplayWrite IV/2 

$299 

IBM DOS 3.3/4.01 . 

$90/110 

IBM OS/2 Standard 1 1 

$255 

IBM OS/2 Extended 1.1 

$595 

Lotus 1-2-3 V2.2/3.0 . 

$295/325 

Lotus Symphony 

. . $420 

Microsoft Windows 286/386 

. $73/135 

Microsoft Excell 

$290 

Microsoft Word/Work 

$220/110 

Multimate Advantage 2 

. $259 

Norton Advanced Unities 4 5 

$85 

Paradox 3.0 

$418 

PFS First Pub 

$75 

Quicken 

$39 

Smartcom ll/lil 

$90/150 

Ventura Publishing 

S490 

Word Perfect 5.0 

$225 

LASER PRINTERS 

25-in-1 Font . 

$295 

HP DeskJet Plus/IIP . . 

$675/999 

HP LaserJet ll/IIO with toner 

$1675/2725 

HP ScanJet Plus with/IF . 

$1529 

NEC LC690 

$3150 

PANASONIC KX4450 

$1375 

TOSHIBA PageLaser 12-B 

$2499 

PLOTTERS/SCANNERS, ETC. 

CalComp 

.. . $AII 

HP Plotter 7440A/7475A 

$965/1399 

HP Pioller 7550 

$2920 

Sumasketch 12x12/12x18 

$375/630 

PRINTERS 


Diconix 


1S0P/150 Plus 

$301/333 

Epson 


FX 850 260/84 cpS 

$345 

FX 1050 260/84 cps 

$510 

LQ 500 60/160 cpS 

$399 

LQ 850 264/88 cps 

$510 

LQ 1050 264/88 cps . 

$730 

LQ2S50 400/133 cps 

$929 

LX 810 30/180 cps 

, $195 

OFX 5000 533/80 cps 

$1399 

IBM 


Quickwriter 

$1079 

Quietwriter 111 

. $1125 

Proprinler X24e 

. . $615 

Proprinler XL 24e 

. $810 

Pfoprmler III XL 

$645 


bALCb ANU uuuica (uutsiQe Illinois): i-ouu-Don-o^io 
SHIPPING AND TECHNICAL SERVICE: 1-708-6&4-4170 
QUOTE-A-FAX: 1-708-325-4969 


• All manufacturer’s warranties are 
good through RP Systems;* 

• Corporate accounts call Brian. 

• Lease available. 

• Over 4000 products available 
with $6,000,000.00 inventory in 
stock. 

• IBM A$/400 processes your order 
within minutes of receipt. 

• 24 hour burn in on all CPUs. 

• Stock orders placed by 4:00 PM 
shipped same day. 

• Credit cards charged upon ship- 
ment only. 

CIRCLE 295 ON READER SERVICE CARD 


• Prices subject to availability and 
change without notice. 

• Prices reflect 39b cash discount 

• Next day delivery available for as 
little as $8 

• Wire transfer accepted. 

• Fraud aggressively prosecuted. 

• Restocking charge on returns. 

• Educational P O's welcome 

• Corporate terms available 

• Prepay and deduct 1%. 



P2200 170/55 24 Wire 

$339 

P5200 

$507 

P5300 

$705 

P9XL 400/140 cps , 

$1025 

Okidsta 


ML 172P 

$210 

ML 162 Turbo 

$230 

320/21 

$365/477 

390/91 

$464/635 

393/393 Color 

$980/1089 

Panasonic 


KX 11801 192/38 cps 

$179 

KX 1191 1240/48 Cps 

$235 

KX 1124 192/48 CpS 

$309 

KX 1592 160/36 cps 

$379 

KX 1595 240/51 cps 

$429 

KX 1524 240/80 Cps . 

$540 

Toshiba 


Expresswriter ^1/311 

$333/410 

COMM./EMULATION 

AST PC XT/AT 5250 Emulation 

$575 

EVEREX 1200W/SW 

S7S 

EVEREX 2400 Int/Exi 

$137/195 

HAYES 12006 Int/SCII 

$243/282 

HAYES 1200 Ext 

$277 

HAYES 2400 Ext 

$419 

HAYES 2400B w/SCII Int 

$418 

IBM PS/2 50-80 5250 Emulation 

$675 

IBM PC XT/AT 5250 Emulation 

$675 

IBM PC XT/AT 3270 Emulation 

. $450 

IRMA Board 

. $Call 

MEGAHERTZ 2400B 

$169 

US ROBOTICS 1200 Int 

$100 

US ROBOTICS 2400 Int 

$159 

MULTIFUNCTION CARDS 

AST 6 Pack w/384K 

$■199 

AST Advantage/2 for PS/2 

SCall 

COMPAQ 1Mb 

$525 

COMPAQ 4Mb 

$1900 

IBM i 486 /UId on . 

- $3000 


VIDEO BOARDS 

ATI VGA Wonder 256K/512K . 319/419 

COMPAQ AG 1024 Board $1049 

COMPAQ AG Memoiy Board $425 

COMPAQ VOU . $145 

COMPAQ VGA . $419 

GENOA 5400 $409 

GENOA Super Hi Res 800X600 . $175 

GENOA Super VGA $310 

PARADISE AulO Switch-480 $195 

PARADISE VGA PlusA/GA 16 $295/301 

RP MonoGraphics $69 

CHIPS 

Intel 

8087-1/2/3 $220/149/109 

B0287-6/8/10/A $167/220/259/355 

80387-16/20/25/SX $359/445/575/329 


ACCESSORIES 


AB Switchbox 

$40 

CA P15 Power Director 

$100 

Kensington Masterpiece Plus 

$110 

Keylromcs 101 Keyboard 

$100 

Printer CaWe 6710720’ 

$20/25/60 

6 Outlet Surge Protector 

$25 

MICE 


LOGITECH C7 HiRes 

$70 

LOGITECH PS/2 

$69 

LOGITECH C7 Serial 

$69 

LOGITECH C9 HiRes 

$85 

Microsoft Mouse with paint 

. $119 

IBM Mouse 

$85 



IcmI— 



INTERNATIONAL ORGANIZATION 
OF COMPUTER MARKETERS 






LAPTOPS 

^m^Lus 

714 - 373-2006 



•k FREE -k 
SHIPMENT 


* PREPAID ofdofi on/y (ty ctm^) wUh UPS Ground 
(D 48 contiguous states. Mw 2/3 weeks for per- 
sonal 8 conypeny cftecks. Cashier check orders 
shipped immediately. 


FOREIGN ORDERS 
WELCOME 


11 


MITSUBISHI 

MPSeSL: 2 Roppy 
MP286L; 20M8 
MP2e6L 40M8 

NEC 

Ultralight 2MB 


1965 

2289 

2785 


20M6 

40MB 

40MB 


ProSpeeO 288: I 
ProSpeed 286: < 
ProSpMd 386: < 

SHARP 

PC 4602: 2 Floppy 
PC 4641: 20MB 
PC 5541: 366/40MB 
PC 7241: 286/40MB 

ZENITH 

Suparspoit 2 
Suparspoh 20 
Suparsport 286: 20MB 
Suparsport 286: 40MB 
TurboaixNl 386/40 


2249 

2989 

3299 

4349 


1435 

2185 

3589 


3179 

CALL 


TOSHIBA 

TIOOO 619 

With 768K Card 865 

T1200F 1285 

T1200FB 1369 

T1200H 1779 

TllOOHB 1679 

T1600/Z0MB 3039 

T1600/40MB CALL 

T3100B/20MB 2549 

T3100B/40MB 2999 

T3200/T3100SX 3259/CALL 

T5100/40MB 3999 

T5100/100MB 4669 

T5200/40MB 4699 

T5200/100MB 5199 


LAPTOP ACCESSORIES 

AC AOaplar: T1000/T11004- 69 

110/220 Dual Voltaga 99 

ACAdaptar T1200/T1600 99/129 

AC/Auto Adaptar with Battary: Specify: 


T3100. T3200. T5100. T5200 
Auto Adapter: TIOOO/llOO-f 
Battary Charger: T1200/T1600 
Battary Pack: T1200/T1600 
Carry Casas: 71000/71200 
Other Models 


349 


249 

79/109 

59/79 


99 


DELUXE Carry Casa w/shouldar strap, 
extra pockets for SW, manuals, portable 
printer, etc. Specify modal 149 

Leather Case by 7o6hiba: Specify for 
73100. 3200. 5100 or 5200 275 

Expansion Chasis w/interface card 
Specify 7oehiba modal 999 

Expansion Slot (1): WonUndar 279 

WonUndar II: 2 slots 379 

Floppy 5.25" External: 360K/1.2MB 299/349 


VAMtIOM: 

71000: 768K Card 
71200: 1MB 
71600: 2MB 
73100E 2MB 
73120: 1MB/2MB 
73200 3MB 
75100: 2MB 
75200 2MB 


i: Specify Laptop model 
Megahertz 1200/2400 


Megahertz 2400 MNP Level 5 
NEC 2* 


2400 
7oahiba 2400 

World Port Pocket Modems: 

1200 with AC Adapter 
2400 without Carbon Copy 
2400 Ext W/Carbon Co^ + 

Ext Modem Cable for 7oshiba 
Numeric Keypad: 71000/12/18/3100 
Ethernet Card for 7oehiba 
Battary Watch 
Laplink HI: Serial 8 Parallel 


• PRICE WAR • CALL US L'^A^S^T WITH YOUR BEST QUOTES • 


★ MONTHLY SPECULSi 


WAorroccxoNiT 

aosnuiKBi rr January ». ino 


TOSHIBA TIOOO with resK 
card and DESIGNER Carry Cate 999 


TOSHIBA 341SL w/ttand 485 


NBC P1200 w/ttand . . . 

. . . 3f9 

MONITORS 


MITSUBISHI 


Oiamorid Scan 1361 

519 

Diamond Scan Till & Swivel 

20 

NEC 2A Super VGA 

499 

MultiSync 3D 

639 

MuttiSync Plus 

699 

MultiSync 4D / 5D 

CALL 

PACKARD BELL MultiSync 6530 

399 

SONY VGA 1320 

499 

SONY MuitiScan 1304 

689 

KNTTH ZCM-1490 Flat Screen 

629 

PRINTERS 


OICONIX ISO PLUS Par w/3' cable 

339 

NEC P2200 Parallel 

329 

5200/5300 

499/659 

Color Kit for 5200/5300 

109 

Cut Sheet Feed 5200/5300 

169/199 

PANASONIC 1180/1191 

199/225 

KXP 1124 

309 

KXP 4450 Laser 

CALL 

TOSHIBA 301/311 

339/389 

321SL/341SL . 

459/529 

KENSINGTON Printer Stand 

20 

With Printer 

10 

DRIVES tf RACKUP 


TOSHIBA 3.5" internal w/universal 


mounting kit: 720K/ 1.44MB 

99/109 

-LOPPY 5.25" External for Laptops 


380K/1.2MB 

299/349 

PLUS HARO CARO 20/40 MB 

489/629 

SEAGATE; Pretested 8 formatted, with 

controller, cables, manual 8 mounting kit. 

30MB for PC/XT 

269 

SHARP WIZARD 


Hand Held Electronic Organizer 

229 


TOSHIBA T5100/40MB 

with DESIGNER Carry Cate . . 4089 


PAMAFAZ Ur'135 . 


PANASONIC KXP'lia4 

w/ttand 315 


DISPLAY CAROS 

A7I VGA Wonder 256K/S12K 265/319 


GENOA Super EGA HiRes f (4680-9) 
With Gam Graph Software 
PARADISE VGA Plus 
Paradise VGA Plus 16 
Paradise VGA Professional 
VIDEO-7 Vega VGA 
FastWrite VGA 
Vega V-RAM VGA (2S6K) 


199 

229 

245 


225 

345 

379 


MODEMS/MOUSE, ETC. 


A7I 2400 E7C Int w/sw 
ATI 2400 ETC External 
HAYES 1200 Int w/Smartcom II 
ZOOM 2400 Internal w/sw 
2400 External 
LOGITECH Bus Mouse 
HiRez Bus Mouse 
MICROSOFT Mouse Ser 


169 

199 

249 


IMTEI factory sealed boxes with 

manual & factory warranty 


8087: 5/8 MHz 
60287; 6/10 MHz 
80387; 16/20/25 MHz 
80C287 A 


95/135 

209/235 

349/399/509 

CALL 


SOFTWARE BONANZA 

BATTERY WATCH Ver 1 .0 • 3.5" 

BITCOMM 3 Ver 3 5 • 5.25" 

BORLAND Sidekick: Specify 5.25 or 3.5 
CAfWON COPY Plus Ver 5 t • 5 25" 

EASY by MicroPro Ver 1.5 • 3.5" 

GEM GRAPH S.2S" 39 

LAPUNK 111; Serial & Parallel 99 

LOGI Painl/LOGI Cadd 15/35 

LOGITECH Publisher 35 

LOTUS Metro 3.5" Ver 1.0 25 

PC PAINT Plus • 5.25" 25 


• FAX • ATTACK • 


COMPLETE PC 

Fax Board 9600 449 

Complete Communicaior: Modem. Fax 
& Answerirtg Machine 669 


199 


QUADEAM 

JT Fax Board 4800 
JT Fax Board 9600 469 

JT Fax Portable 4800 319 

JT PRO 96 Modem & Fax Board CALL 



WORLD PORT 2496 

Portable Pax / Data Modem 449 


BROTHER 330 


CANON Faxs 

CANON Fax IS 
CANON Fax 20 
CANON Fax 25 


759 

CALL 


EPSON F1000 

F2000 
F3000 


735 

855 


MURATA M900 
MUXATA M1200 
MURATA M1400 
MURATA M17S0 
M1800 


575 

519 

655 

759 


PANAFAX uF-135 

rANAFAZ UF-140 
FANAFAX UF-145 
PANAFAX UF-1S0 
PANAFAX UF-155 
PANAFAX UF-250 
PANAFAX UF-260 


599 

799 


909 

839 

1249 

1399 


PANASONIC KXFe 

FANAPONIC KXF 100 
PANASONIC KXF 120 
PANASONIC KXF 220 


RICOH RF 650 

RICOH RF 900 
RICOH RF 920 


SHARP FO-220 

SHARP FOOOO 
FO-330 
FO-510 
FO-550 
FO-700 
FO-800 
UX-110 
SHARP UX-180 
SHARP UX-350 
OX-9500 


TOSHIBA 3300 

TOSWRA 3600 
TOSHIRA 3700 


39 


(W‘h. fed). Some iterna/countries may be more. Ail credit card orders 
OKDEHSS add 54» to amount owed FAX: 714-891-2364 


Add special handlir>g charge of $30 per order. Air shipment add 1096 
, $M). ‘ ■ ^ 


Prices & aveitabiiity subject to change. Add 3H (Min. $5) for COD. MC/VISA. and 
5% for Amex. All sales final. Not responaibit for compatibility. Refuaed/ relumed ahipments 
subject to 20% charge (Min. $50). FOREIGN » ORDERS • WELCOME 


LAPTOPS PLUS 6932 Westminster Avenue. Unit 194 • Westminster, California 92683 PLEASE REFER TO AD# PC 807 


iOrlington Computer Product/ gives you the 
best prices. . .ond service! 


IBM PERSONAL SYSTEM II 

Model 30. 286. 40 MB, w/Monttor $2099 

Model 50Z. 30 MB. w/Monitor $2549 

Model 55SX, w/30 MB w/Monitor £3099 

Port. 70/120 S5695 

Model 70. w/60 MB and Monitor $3949 

Model 70, w/121 MB and Monitor £4999 

Model 80. w/44 MB and Monitor £4595 

w/Color Monitor add $250 
IBM XT & AT CaU for Custom Configurations 


COMPAQ 286 

DESKPRO 286 — (12 MHZ) 

1 Drive 640K. 40 MB, 

Mono Monitor $2249 

DESKPRO 286E — (12 MHZ) 

40MB, IMG Memory, VGA 
Graphics Card, Mono Monitor$2399 

COMPAQ PORTABLES 

386 Model 40/100 , , , $5599/56395 

SLT 20/SLT 40 $3749/S4249 

Portable 111 20 MB $3549 




Model 

Model 

Mode) 

Model 

Model 

Model 

Model 

Model 


COMPAQ 386 

386S MOD I $2349 

386S w/40 MB (16 MHZ) $2899 
386E w/40 MB (20 MHZ) $4195 

386E w/110 MB $4795 

386-33 w/84 MB $7399 

386-33 w/300 MB $10699 

w/110 MB-25 MHZ $6449 

w/300 MB-25 MHZ $8599 


AST PREMIUM 

288 

388 C 

10 MHZ. 512K. 1 floppy. 40 MB, 

20 MHZ. 1 MG Memory Cache. 

serial and parallel ports, mono 

1.2 floppy, 40 MB (28Ms.). mono 

monitor. 

monitor. jgg^g 


MULTIFUNCTION 

BOARDS 


DPI W/384K $169 

AST 6 Pack W/384K $189 

AST Rampage Plus $389 

Everex PSIl w/2 MG $695 

Orchid Tiny Turbo $219 

Orchid Extra $259 

Intel Above Board 286+ $379 

Irma Board III $399 

AST 5251-11 Plus $529 

CHIPS 

64K Ram Chips 9 for $20 

256K Chips/1 MG Chips each $5/$15 

1 MB Simms $149 

Compaq 386 1 MB $399 

Compaq 386 4 MB $999 

8087-3/-2 $99/$129 

80287-6MHZ/8MHZ $149/$199 

80287-10MHZ $225 

80387-16/80387-20 $319/$359 

80387-25/80387-33 $469/$595 

80C287-A $275 


SOFTWARE 


D Base III Plus $409 

D Base IV $449 

Harvard Graphics $275 

IBM Displaywrite IV $279 

Logitech Mouse $74 

Lotus 123 $299 

Managing Your Money $125 

Microsoft Mouse $99 

Microsoft Word $219 

Mouse Systems Mouse $79 

Mulllmate Adv. II $279 

R Base for DOS $439 

Symphony $419 

Ventura Desktop PubI $489 

Word Perfect 5.0 $219 


MODEMS a FAXES 


Hayes 1200/2400 $249/$369 

Everex 1200/2400 $79/$ 149 

Everex 2400 External $199 

US Robotics 2400 Int $169 

Sharp FO-220 Fax $699 

Sharp FO-300 Fax $799 

Sharp FO-330 Fax $999 


PRINTERS 

EPSON 

. . CALL LQ 850 
. . CALL LQ 950 

CALL LQ 1050 .. CALL 
CALL LQ 2550 . . CALL 
VERY COMPETITIVE PRICES!!! 
OKIDATA 


LX 810 .. 
FX 850 . . 
FX 1050 
LQ 510 . 


CALL 

CALL 


ML 320 . 

. . . $339 

ML 321 

.... $469 

ML 390 . 

. . . $469 

ML 391 

.... $639 


393... 

.$989 



TOSHIBA 


321 S/L / 341 S/L . 


$459/$619 

351 SX . 



$949 


PANASONIC 


1124.... 

. . . $329 

1524.. 

$539 

1180.... 

... $179 

1592.. 

$399 

1191.... 

. . . $249 

1595.. 

$439 


Laser. . . 

..$1489 



HEWLETT-PACKARD 

LaserJet II $1679 

LaserJet IIP w/Toner $999 

DeskJet Plus $699 

LaserJet IID $2849 

1 MG Upgrade $269 

2 MG Upgrade $399 

4 MG Upgrade $699 

Headline Cartridge $265 

Pacific Page $449 

Plotter-in-Cartridge $239 

25 in 1 Font $265 

EVEREX 

V LaserJet $1399 ^ 


DRIVES a TAPES 


Ext. 5%" for PSIl .. 
Ext. 1,2 for PSIl ... 
Toshiba 3'/«j" 720K . 
Toshiba V/ 2 ' 1-44 . . 
Irwin 20 MB Tape . 


$169 

$199 

$89 

$99 

$339 


Irwin 40 MB Tape . . $449 


SEAGATE HARD DISKS 
20 MB for XT (ST225) . $259 
30 MB for XT (ST238) . $269 

40 MB 3’/i (157) $389 

40 MB for AT (ST251-1)$339 
80 MB for AT $589 


IOMEGA 

Bernoulli Box II 574 " 20 MB Int. w/card $949 

Bernoulli Box II 574 " 44 MB Int. w/card $1159 

Dual 20 Ext. w/card $1769 


PLUS 

Hard Card 20 MB . 
Hard Card 40 MB . 


CONNOR HARD DRIVES 

. $529 40 MB $499 

.$649 100 MB $79^ 


Arlington 
^mputer 
Product/, inc. 


VIDEO BOARDS 

ATI EGA Wonder 800 ... . $219 

ATI VGA Wonder $259 

ATI VGA Wonder 512 ... . $319 

Everex EGA $139 

Hercules Graphics Plus . . $179 

Hercules VGA $199 

Orchid Pro Designer $249 

Paradise Autoswitch 480 . $149 

Paradise VGA $199 

Paradise +16 $239 

Paradise Professional $299 

Vega VRAM VGA $409 

Vega VGA $239 


FOR ORDERS S SYSTEMS QUOTES: 


MONITORS 

NEC 

Multisync IIA $499 

Multisync MID $649 

Multisync IVD $1125 

Multisync XL. 19" $2049 

MITSUBISHI 

EG/V/Diamond Scan . . . $349/$499 
PRINCETON 

Ultrasync $499 

Ultra 16 $879 

SAMSUNG 

Color/EGA $229/$329 

^ultisync $42^ 


800 - 548-5105 


3025-E S MALMO 
ARLINGTON HEIGHTS. IL 60005 


CUSTOMER SERVICE AND IN ILLINOIS 708-228-6333 
SHIPPING 708-228-9748 
TECHNICAL ASSISTANCE 708-228-1470 
FAX 708-228-0516 
Prlc.t and Availability SubjAct To Change Without Notice 












Our Cpson Printer prices can't be beat! 
Pieose coii for a great price. 

Care In design, 
engineering and 
manufacturing have made 
Epson an Industry leader 
and the Industry 
standard. And to back 
their reputation, a one 
year warranty stands 
behind every Epson 
product. 

Arlington Computer 
Products Is an authorized 
Epson^ dealer. Please 
call for Immediate 
delivery at very 
competitive prices. 





■LI XJJ JUJlJiiiiT 




• Narrow-carriage 9-pin. dot-matrix printer 

• SmartPark.'" a unique Epson paper- 
handling innovation, lets you switch from 
fanfold to single sheets or envelopes 
without removing hardware or paper 

• With a standard push feed tractor and 
single sheet friction feed, the FX-850 can 
handle virtually any type of paper as well 
as envelopes 

• The FX-850 prints 290 characters per 
second (CPS) in high-speed draft mode (10 
CPI); 54 CPS in Near Letter Quality mode 
(12 CPI) 


Epson FX>1050 

• Wide-carriage 9-pin. dot-matrix printer 

• SmartPark.™ a unique Epson paper- 
handling innovation, lets you switch from 
fanfold to single sheets or envelopes 
without removing hardware or paper 

• With a standard push feed tractor and 
single sheet friction feed, the FX-1050 can 
handle virtually any type of paper as well 
as envelopes 

• The FX-1050 prints 290 characters per 
second (CPS) in high-speed draft mode (10 
CPI): 54 CPS in Near Letter Quality mode 
(12 CPI) 


Epson LQ-510 

• Epson’s 24-pin. dot matrix technology 
creates true letter quality characters and 
high-resolution graphics 

• Prints 180 characters per second (CPS) in 
draft mode: 60 CPS in letter quality (12 
CPI) 

• Epson's SmartPark™ 

• Exclusive SelecType front control panel 
offers quick, easy selection of popular 
typestyles, fonts and pitch 


Epson LQ-SSO 

• Epson’s 24-pin, dot matrix technology 
creates true letter quality characters 

• Epson’s SmartPark™ 

• Exclusive SelecType front control panel 
offers quick, easy selection of popular 
typestyles. fonts and pitch 

• 2^ Characters per second in the high- 
speed draft mode delivers outstanding 
productivity 

• 88 Characters per second in Letter 
Quality mode for enhanced, high- 
resolution characters 





Epson LQ-1050 

• Epson’s 24-pin. dot matrix technology 
creates true letter quality characters 

• Epson's SmartPark™ 

• 264 Characters per second in the high- 
speed draft mode delivers outstanding 
productivity 

• 88 Characters per second in Letter 
Quality mode for enhanced, high- 
resolution characters 

• Exclusive SelecType front control panel 
offers quick, easy selection of popular 
typestyles. fonts and pitch 



Epson LQ-2550 

• 24-pln technology creates superior Letter 
Quality characters and high-resolution 
graphics up to 360 dpi. 


• 7-Color printing capability Is standard 

• Epson’s SmartPark™ 

• Exclusive LCD SelecType front control 
panel for easy selection of pre-sets, fonts 
and printer functions 

• 133 Characters per second print speed in 
Letter Quality mode (12 CPI) 

• 400 Characters per second print speed in 
draft mode (12 CPI) 

• Epson LQ ESC/P™ assures software 
compatibility 


EPSON ' 

WHEN YOU’VE GOT AN EPSON. 
YOU’VE GOTA LOT OF COMPANY.' 


Epson is a registered trademark of Seiko 





Introducing the new line 


A great new look, and so reliable they have 
; CbinpaAdd wriden all over them. 

. , 

e cbaUenged our engineera. 

, simple task don't just make them prettim', make them 

. better. When you consider CompuAdd’s reputation, they had 

no easy task 

I 


Added Amctions. 

The design team cfaoee to downsize and build five new func- 
tions into each new motherboard: a dual IDE hard drive 
interface; a dual diskette drive controller, two serial ports, 
a pai^lel port and a game pert inter&oe. Ihese built-in 
functions i^uce by two the nuinber tf expansion cards users 
typically purchase 'Die result to you: inctnaaed functionality 
and relia^ty and a smaller foat{aint 


pfyhifaihwi flenbiliky. 

What wasn’t downsized? Expansion card fleadbility and drive 
configuration options Every new low profile CompuAdd 
system is iive-(^ expendable Up to three full-size and 
two half-size cards can be added, itsers retain marimiiin 
flexibility in diskette and bard drive configurations, includ- 
ing the freedom to qedfy two half-hei^t hard drives. 

Customer driven, by design. 

Wre proud to present our design team’s re^nse to the 
challenge: a full line of CompuAdd personal computers that 
deliver greater value than evm' b^nre 


CompAiAdd’s No-Risk Guarantee 


.-f »D 
id Asl 


y No-Questions- 
I Guarantee 

Iftnrj luntr 1 1> tmlit mil riaj iffim ■rriimj 
.•iConvoMd idkiwin gm ooinfilct* HtidkUai If ao 


g No-Char^ SO-Day Express 


iMn it a ttw arigbd taduiidns tid iiMir 
. Ua MMid. wttoaOd^yicfptnrtiaifcraftiH 
ntesatfat ait|vteGiaWBidiiillaM,9awd 


Part or Product Exchange 
for Mail Order Customers 

V • rnUon afikti tbs arrin <r otnUoD flf a 
aofnnMa mchaad M a CoapuAH qatcni CPU 

BoalcKff kqdnB’diiatfacIhaSOdqli.iavil] 

M&tan, ndr'.upa, aad ihinwn eoMa aet nfiadabia tenaiM the eua and. If nndtd, dtto a nptace- 
meat part « product within 46 boin (dqxndiag (a 

9 MlReeTbchnical 

Support ' One-Year limited 
Warranty ‘ Free Return Frei^ j 

Onsite Service Available 

<>—^■*■*4 aO BOOWMOl wmkJ^ Aua frOOain Ob^ arvk* ia a«aitabi« wititia 360 U a amxJ . 

, to TuOpa. C9I CKv taehtt^ a^ipart Mff win fan .Ihiai win anaa oatioawido on aQ CoropoAdd 
. . Itm (0 aautTOQ with aiQf haidiaR « adhan aTstena The CoapuAdd 220 and 300 aariea arotema 
‘ dlfi^. IT M evaet tMoha a haidwaro pnhiio coma with FREE onaita aarvin duriiy the inkial 
.’v'.ow the phout we will aaaifa m a nture malinni ooafear wamoty period Ptiicfaaaen cf other 
hutheriatin mabar (BhCAl iu ab^ thi Coe^mAdd q«aaa may buy a year cf onaita aarriw 

- t» 9 ur Awtht SerYxe Caolar fiii^ and iaaiBtm attbatinarfpBRhaaaEitandedtwo-aBdtliraa- 

.pai^liWiwarw|MrarT»piacctha product (at oar year wamniiaa an alia availabk on all OiropiiAdd 

aption) without to yearn pay far the ntura qatami A cowwfaacd amwr a^'amaM imuC ha 

faiiA Ifan may ^ any the prodntt into aaatf rKtioed prior loaiuti of o^aiuiktmnfi. 

.uvllathAmmieBaSmdona whan our npah Cdt or vUt m CampaAdd 

dif ciaiaad yon an mpnaiaro^ 600^1873 SupantoivArroeiwhdhiroathiu 
ta a «Br of (^arop u Add ^ camptete waarooty, 

j Call Today! And discover the new standard for 
.j corporate and personal computing. 

800 - 666-1872 



810 Mooitor aad Hard Drive Optioas 



MCA 

CGA 

CVCA 

No Hard 

64701 

64706 

64711 

Drive 

$690 

$830 

$1130 

20MB 

64702 

64707 

64712 

<60ina) 

$970 

$1110 

$1410 

40MB 

64703 

64708 

64713 

(^ms) 

$1120 

$1280 

$1660 


The CompuAdd 810 

Perfect for word processing, 
spreadsheet and database appli- 
cations, the 810 is also an 
economical alternative for LAN 
stations that don't need 286 or 
386 architecture. 

An unbeatable value: 

* NEC V20* processor rated 
at lOMHz 

■ 640KB RAM with parity checking 

■ Built-in dual IDE hard drive 
interface 

* Built-in dual diskette drive 
controller 

* Built-in parallel port and two 
serial ports 

* Built-in game port interface 

* Three full-size and two half-size 
PC/XT™ expansion slots 

a 8087* math coprocessor support 

* 5.25” 360KB oiskette drive 

* Real-time clock 

* 101-key enhanced k^board 

* 145-watt power supply 
Monitor optional. 


The CompuAdd 212 

Far and awc^ the best value 
on the mor^ef in a 286 PC AT 
class system, the 212 can handle 
the toi^Aesf MS-DOS' -based 
software at 12MHz. 

• 80286* processor running at 12MHz 

• 512KB RAM expandable to 4MB 
on motherboard 

• 0 wait state page-mode memory 

• Built-in dual IDE hard drive 
interface 

• Built-in dual diskette drive 
controller 

• Built-in parallel port and two 
serial ports 

• Built-in game port interface 

• Three full-size 16-bit and two 
half-size 8-bit expansion slots 

• 80287* math coprocessor support 

• Choice of 5.25" 1.2MB or 3.5" 
1.44MB diskette drive 

• Real-time clock 

• lOl-key enhanced k^board 

• 145-watt power supply 

Monitor optional. 




212 Moaitor aad Hard Drive Optioas 


20MB 

(28 ru) 

40MB 

i28nul 

80MB 

(ISnui 


MCA 

EGA 

eVGA 

64731 

64736 

64741 

$1359 

$1709 

$1799 

64732 

64737 

64742 

$1499 

$1846 

$1939 

64733 

64738 

64743 

$1729 

$2079 

$2166 



The CompuAdd 216 

Our new 216 meets the speed 
and power needs of OS/2™ 
and SCO™ XENIX'. All of the 
same features as the CompuAdd 
212 with a blazing processing 
speed of 16MHz. 

Monitor optional. 


2J6 Afonitor and Hard Drive Options 
MGA EGA eVGA 

40MB 

64777 

64937 

64782 

I28nu) 

$1596 

$1949 

$2038 

80MB 

64778 

64938 

64783 

(15ms) 

$1829 

$2179 

$2266 

110MB 

64779 


64764 

(ISins) 

$2029 

$2379 

$2466 





of CompuAdd cotiputers. 


The CompuAdd 316s 

Ihwer packed on a small fix>tprinl, 
the 316s opens the door to 386 soft- 
ware at an exceptionally low price. 
Like ail 300 series systems, the 
316s comes with one year of 
FREE onsite service 

• 80366SX* process^ running at 
16MHz 

• IMB memory expandable to 4MB 
on motherboard 

• 0 wait state page-mode memory 

• Built-in dual IDE hard drive 
interface 

• Built-in dual diskette drive controller 

• Built-in parallel port and two 
serial ports 

• Built-in game port interface 

• Three full-size 16-bit and two half- 
size 8-bit expansion slots 

« 80387SX* math cqirocessor support 

• Choice of 5.25" 1.2MB or 
3.5*1.44MB diskette drive 

• Real-time clock 

• 101-key enhanced keyboard 

• 145-watt power supply 
Monitor c^tional. 



$1495 

• tu7a-7 


3166 Monitor and Hard Drive Options 


MCA 

EGA 

CVCA 

40MB 

64788 

64943 

64793 

(28ms) 

$2009 

$2449 

$2539 

80MB 

64789 

64944 

64794 

<15ins) 

yywo 

$2679 

$2769 

IIOMB 

64790 

64945 

64795 

(l&mBi 

$2529 

$2879 

$2909 




220 Monitor and Hard Drive Options 


mv(;a 

eVGA 

40MB 

64799 

64805 

(28msi 

$2449 

$2699 

MMB 

64800 

64806 

(ISms) 

$2679 

$2929 

IIOMB 

64801 

64807 

<15irs) 

$2879 

$3129 

150MB 

64802 

64906 

(ISms) 


$3579 


The CompuAdd 220 

"If what you want is a fire- 
breathing DOS machine, 
the CompuAdd (220) is a 
good choice." pc Magaane mi/SS) 

• 80286 processor running at 20MHz 

• iMB RAM expandable to SMB on 
motherboard 

• 0 wait state page-mode memory 

• Disk caching s^ware 

• LIM 4.0 support 

• ROM shadowing into faster DRAM 

• Dual IDE hard drive interface 

• Dual diskette drive controller 

• Built-in parallel port and two 
serial ports 

• Six available expansion slots 

• 80287 math coprocessor support 

• 40MB IDE haixl drive 

• Choice of 5.25” 1.2MB or 
3.5” 1.44MB diskette drive 

• Monochrome VGA monitor 

• 16-bit VGA video adapter card 

• 101-k^ enhanced keyboard 

• INTEGRATOR* software 


FREE technical support and onsite service are included in your 
purchase of a CompuAdd 220 system. It's just part of being a 
completely customer driven company. 



At the heart of the new Career Starter Kit is our most 
affordable XT-compatible workhorse, the new CompuAdd 
810, with its sleek, small footprint design. Surrounding the 
810 is a package that contains everything you need to 
start computing. Monitor. Printer. Cables 
Operating and applications software. 

Even paper and blank diskettes 


t neea to 

$899 

T 64716 


• CompuAdd 810 computer • New Spinnaker* Eight-in-One™ 

O^-compatible) integrated software 

• NEC V20 processor rated at lOMHz * Real-time clock 

• 640KB RAM with parity checking • lOl-kcy enhanced keyboard 

• Built-in dual IDE hard drive and * Computer paper and ten blank 

game port interfaces diskettes 

• Built-in dual diskette drive controller 


• Built-in parallel printer port and Color monitor optional, 
two seri^ ports 

• Three full-size and two half-size 


XT expansion slots 

• 8087 math coprocessor support 

• Monographics monitor and adapter 

• Star* Micronics NX-1000™ printer 
and cable 

• 5.25' 360KB diskette drive 

• CompuAdd MS-DOS v4.01 and 
GW-BASIC' software 


Career Starter Kit Options 



MGA 

CGA 

CVCA 

No Hard 

64716 

64721 

64726 

Drive 

$899 

$1039 

$1339 

20MB 

64717 

64722 

64727 


$1179 

$1319 

$1619 

40MB 

64718 

64723 

64728 


$1329 

$1469 

$1769 


CompuAdd’s New Professional Starter Kit 

Looking for the value savings and convenience of a package 
purchase? Unwilling to sacrifice quality, flexibility, reliabili^ 
or technical support when you invest in a business computer? 
Look no further. 

Computerize Your Business For 



CompuAdd’s Full Profile Systems 
Are Packed With Speed And Power. 

From the beginning CompuAdd has been a new kind of technology 
company, intent upon building better machines measured against 
one ultimate standard— better value for the dollar. 

Now we (rffer fully configured 386 systems. The Big Guys. With all 
the hardware and speed you need to handle the toughest business 
problems. As PC Magazine wrote about them, "The inhouse 
engineered (320 and 325) are a big step in the right direction" 
and "CompuAdd’s G16) is a good example of value you can get 
for dollars spent by mail." Call today for prices and capacities. 


• CompuAdd 212 computer (AT- 
compatible) with 40MB hard drive 

• 80286 processor running at i2MHz 

• 512KB RAM expandable to 4MB 
on motherboard 

• 0 wait state page-mode memory 

« Built-in dual IDE hard drive and 
game port interfaces 

• Built-in dual diskette drive controller 

• Built-in parallel printer port and 
two aeri^ ports 

• Three full-size 16-bit and two half- 
size 8-bit expansion slots 

• 80287 math coprocessor support 

• Monographics monitor and adapter 

• l^asonic* 1180 printer and cable 


• Choice of 5.25” 1.2MB or 
3.5* 1.44MB diskette drive 

• CompuAdd M&DOS v4.01 and 
GW-BASIC software 

• CompuAdd INTEGRATOR 
productivity software 

• neal-time dock 

• 101-key enhanced keyboard 

• Computer paper and ten blank 
diskettes 

Color monitor optional. 

Professional Starter Kit Options 

MCA EGA eVGA 

40MB 64747 64752 64757 

11496 SIS45 11835 

MMB 64748 64753 64758 

S1806 t23S6 S2345 





Customer driven, 


A Feast of Low-Cost, 
High-Performance Components! 



Q>lor makes charts and graphs easier to 
read and our EGA combo makes add- 
ing cohr video to your system easy on 
the bud^ Featu/is N’ fJ3* viewable) 
EGA color monitor and EGA-4S0 cord 
Provides 640^480 
resolution, 0.31mm 
dot pitch, and 16 out 
of a possible 64 colors. ' 5/702 


rui mru. 

$489 

* ■ si?m 


Mat Screen Mono^phics Combo 
12* monitor, tilt and swivel baae. 
monographica adapter card. 5/;oo$139 
Video Graphics Array (VGA) Combo 
14' (13* viewable) analog color 
monitor and a (^mpuAdd VGA . 
graphics card. 5i7M $579 ' 

• 


Super VGA Combo includes the 
Mitsubishi Diamond Scan 14* (13' view- 
able) color VGA monitor and a 
CompuAdd 16-bit VGA card. .'>;;rit. $745 

Monitors 

Color CGA 14' analog monitor 
otfers a 14" (13‘ viewable! display 
with a 0.31mm dot pitch and 
640x 460 resolution. 5/079 $379 
NEC* Muhis^ 2A Super VGA color 
analog monitor 14* (13* viewable) 
screen and 0.31mm dot pitch pro- 
vides 800x600 resolution, siiott $510 
Seiko lastruments 14* monitor 
flat, black TVinitron'™* screen with 
up to 1024 x 768 resolution. 0.26mm 
dot pitch, and one electron gun 
technology for intense oolora siom $595 

Graphics Cards 

CompuAdd 164)it VGA adapter card 
provides up to 800x600 resolution, 
with 16>^256K colors. ss333 $259 
Orchid ProDesigner VGA Plu.** 
features 512K6 memor>' with 
up to 1024x 768 resoluli/m, 
and 16/256K coloni. -ttajj ^15 




“One of the giants of mail order, CompuAdd offers 
quality hard disks, competitive prices, excellent docu- 
mentation, and courteous service backed up by a 
30-day trial period and money-back guarantee.” 

-PC Magaane. Editor's Choice far Mail Order Hard Disks, June 27. 1969. 


Thke advantage of the convenierut and 
greater flexibility provided by the speedy 
40MB Seagate (2Sms) AT-compatihle 
hard drive Every CompuAdd hard drive 
kit includes the drtife, connecting cable, 
mounting hardware, 
manual, and FREE 
PC FuUBak^ disk 
backup software ' S7ad7 



$399 


XT Class Hard Drives 

20MB Seagate (66ms) half-height, 
with controller, stoos $279 
30MB MiniScribe* (BSma) half-heitdit, 
with RLL controller 47itx> $299 
.30MB Seagate <65ms) half-height, 
with RLL controller, irioi $299 
40MB Seagate (40ms) half-height, 
with controller. 47io» $425 
60MB MiniScribe i61ms) half-height, 
with RLL controller. 47SSO $389 

XT FlashCards 

nashCanl-20™ 20MB MiniScribe 
(65m.s). 470UA $299 
HashCard-30’^ 30MB MiniScribe 
(SSms). 47104 $329 


AT Class Hard Drives 

20MB Senate (65 irs! half-height drive 

4?oii:i $219 

40MB MiniScribe <61ms) halfheight 
drive «72a/$319 

80MB Seagate (28ms) full-hoight drive 
47401 $629 

ESDI Hard Drives 

90MB CDC 1 18ms. lOMKit) half height 

drive 4740S $899 

150MB CDC 118ms, lOMBit) full-height 
drive 47412 $1189 
320MB MiniScribe (18ms, lOMBiti 
full-height drive 47454 $1699 
320MB CDC (14.5ms, lOMBit) 
full-height drive 474s:i $1789 
630MB CDC (14.5ma, 15MBit) 
full-height drive 4r4> $2699 



The new CompuAdd HardCacbe/ESDI Controller reduces system access time to 
cached data to less than 0.5ms— to 30 times quicker than even the finest hard drive! 
Perfect f)r any network, CAD/CAM, or graphics application. 

Features automatic system selfconfiguraiion, programmable 
prereads, and automatic cache set definition. Base configura- 
tion 256KB. Upgrades require lOOns SIMMs ' 465/0 

NEW! ESDI lOMBit controller. 465/7 $180 


$495 



$89 


Our double-sided, high- 
density 3.5" 1.44MB 
diaketie drive is an 
exceptional bargain. 

5.25" Diskette Drives 

300KB XT-OMnpatible (black). 4S30o $89 
360KB AT-compatible (gray). 45102 $89 
1.2MB AT-compatible (gray). 45i5o 

3.5” Diskette Drives 

720KB XT-compatible (bladt). 45SQ2$89 

Tape Backup Systems 

40MB internal tape backup for AT<om- 
patiblea 4S90S $3^ (Re^aHy 1359) 
60MB internal tape backup for 
XT- or AT-compatibles. 4S9S0 $859 

Math Coprocessors 

80287-8 math coprocessor (8MHz). 

50251 $219 

80287-10 math coprocessor (lOMHz). 

50252 $249 

80387-20 math coprocessor (20MHz). 

50277 $439 

80387-25 math o^rocessor (25MHz). 

50278 $S49 

Input/Output Cards 

I/O Card for XT-compatibles with serial 
port, parallel port, game pent, and 
clock/calendar with batted backup 
49001 $55 

I/O Card for AT-compatibles with serial 
port, oarallel port, and game port. 
49001 $49 


Memory Cards 

AT-compatible ElMS card with 0KB 
expandable to 2ME 46/02 $119 
Intd Above^ Board PLUS with 
512KB expandable to 2MB fw 
XT- and AT-compatibles and 
PS/2™-30. 4«/76 $419 

Multifunction 

Boards 

AT Multifunction board with 
0KB expandable to 1.5MB, serial 
pent and parallel pent. 4670/ $89 
XT Mult^nction board with 
384KB RAM, serial port, parallel 
port, game port, clock/calendar with 
battery backup and utility software 
467/0 $199 



The CompuAdd Optica/ Mechanical 
Afocise features 200dpi resolution. 

Dr. Hale UP- ^ 

paint xfiwart, flj ^ A lifl 

mouse pocket, 

and pad. ' 55052 

(Regu/aWy $55} 

Microsoft* Bus Mouse is an 
e^tical/mechanical mouse with 
bus interface ssos/ $119 
Hewlett-Packard ScanJet Plus 
Desktop Scanners scans photographs, 
drawings, ex* printed material into your 
desktop publishing environment Pro- 
vides high resolution </ up to 600dpi. 
Requires interface kit 56007 $109d 
H ewlett-Packard ScanJet 
Plus Interftice Kit for 
XT- or AT-compatibles. soooe $395 





by design. 


I 





Uninterruptible 
Power Supplies 


Power Supplies 

ISO-watt XT-compatible replacement 
power supply. 40700 $59 
200-watt AT-compatible replacement 
power supply. 860 is $119 

Modems 

Internal Modems 

1200 baud V^-card internal modem 

with scrflware. 49500 $69 

2400 baud internal modem with 

software. 49553 $119 

Hayes 2400B 2400 baud ^-card 

internal modem. 49552 $409 

Everex Evercom™ 2400 baud 

%-canl internal modem with software. 

49551 $149 

External Modems 

2400 baud external modem. 495sr$129 
Evem 2400 baud external modem. 
49575 $179 

FAX Boards 

Internal JT FAX board (4800 bps). 
56107 $249 

Internal JT FAX board (96(X) bps). 
56109 $549 


Enhance the art of producing publication-quality printed 
documents with a Hewlett-Packard LaserJet Series U. 
Features 512KB RAM, toner cartridge, a 200-8heet letter- 
size input tray, and RS-232/parallel interfiice. 


$1749 


Near-Letter Quality 

Panasonic* 1180 (IT carriage, 

192 draft/38 NLQ). 56390 $195 
Epson* LX-810(11” carriage, 

180 draft/30 NLQ). Bern $1W 
Epson FX-1050 (15” carriage, 

2^ SuperDraft /54 NLQ). 563/3 $469 
Okidata Microline' 321 (15” 
carriage, 300 draft/63 NLQ). 56360 $465 

Letter Quality 

Panasonic 1124 (11” carriage, 

192 draft/63 LQ). 56369 $339 
Okidata Micrcdine 390 (11” 

270 draft/90 LQ). S63ei $469 
Panasonic 1524 (15” carriage, 

240 draft/80 NLQ). 563S2$559 
Okidata MicnJine 391 (15” carriage, 
270 draft/90 LQ). 56362 $649 


Epson LQ-1060 (15” carriage, 

2^ draft/88 LQ). 56333 $7*^ 

l^ser Printers 

Hewlett-Packard LaserJet Series HD. 


QMS-PS* 810 Adobe* FbstScript* 
laser printn*. 5682/ $3949 

Printer Accessories 

QMS Big Bin sheet fieeder with 
1000-sheet capacity. 38505 $635 
QMS UhraScript^ PC adds the 
pcwerful flexibility of R»tScript 
printing to practically 
a^y printer. 58549 $138 
L^iJet Series H and HD toner 
cartridge, black (prints 4(X)0 pages). 
38300 $^.10 


American Pnver Conversion unintcr- 
ruptible power supplies provide five to 
65 minutes of precious operating time 
(depending on your configuration) for safe 
exiting of sofivare applications. Features 
noise filter and surge suppression, main- 
tenance-free battery and charger, over- 
load protection, and two-minute warning 
befrre final shut down. 200 (300, 360} 
watts maximum. 

Model 450AT 
for PC AX PS/^W 
and 386 systems. 

Model 520ES for Hie servers. 

407 u $499 


$425 


y" Personal 

BetaB (hnvenienca 

Ck)gnpuAdd-4)ne of the fai teet gftm- 
, ipfe privately hdd the 

. United 8taten begun thie year with 
' 16 '^^westorae. liite iDooth there 
win be 70. By year md, we eqiect 
to have 801 v ' 

Our r^)id growth and fg p nnent^ 
sales tell us that price aid pedfa^i’v 
raance lemain an unbeatable oqn^ 
binatkm fir ConqiuAdd cuatooiece.. 

CosqmAdd Stqtenrticiee cfier the 
convenience ot local ialee and 
service at our heartetoppffi^'^v]j[^;^ 

mail order prioea • . I 


Choose ^m.Himdreds ot Software 'ntle& 

Caiboa Ca|igr'Flua™ 6.1. Candox 3.0**, mea $409 

ssoos $113 '. ' i . . PC Ibab* Deluae 66. sas! $74 

dBASEIV l.ain(e$473 PPB: PrrdMiiinn^ Writeapnm $133 i 

FASrBACKPhu™.nsss$99 Police Qiaeit™ I-. ««3 |2B . . 
FIj^3iiiiiilaloraa<ia»$35 ' Qidckn* 3.0-*. aw; $36 ' > ^ 

F-U steohh Fl^btar-. ci«M M ' Space Queat™ QI-*. eianiaO . . ■ 

Hug’s Quest?’' IV**. mss .^9 Ibat Mvsft mn $23 . .s. 

Isbuis Suit lany n™** ' ' V'" '' Whssi cl Fbrtans* IL eiw $8 
(mature Bulgect mattsrl sen $29 Whm in the USA ia ' .... 

Lotua 1-2-S* ao <2863861 aua $348 Camaa SandieflaT™ tiai $29 
Mean UGdf \U. L sis»$26 . VaiiPakce 6.0. ai»u$229 
Norton UtOUn™ Advanced *3.5” ftmat meibhla from munibctam 

Edition 46** $85 ; **626* ud 36' fcrniat inchaM. ’ - i: ; 


7b receive our 32-page full-color catalog of 
tremendous savings on quality computers 
and accessories, call now: 

800 - 666-1872 







COMPUTER DIRECT 

WE WON'T BE UNDERSOLD!* * 


Expires 12/31/89 


The ram Crisis 
Is Over! 

Now WITH AM 
Additional 128K at I 


Now. A Complete XT® Compatible 
I Computer For Under $5001! 

76 8k iomhz turbo computer 


For Only 


95 



$499 


Don't Pass Up 
Yho Wise Buy. 
Buy Wise Now 
And SAVE! 


Monitor Optional 



NO HIDDEN COSTS - IMCLUDESi 

High Tech IBM® XT® Compatible With 
Front Panel LED Display, Switchoble Turbo 
Mode, And Security Keylock 
■£r Full 768K RAM, Installed And Tested 
•ir Parallel. Serial, And Gome Ports Stondard 
'Cf CGA, RGB. MGA Card Included 
■it Clock/Calendar 
■it 150 Watt Power Supply 
it 101 Key AT®Styie Keyboard 
it 360K Floppy Drive And Controller 
it 32K ROM 

it Completely Assembled. Tested, And Burned In! 
it PLUS — Free Quality Word Processor 

TRIPLE THE VALUEIII 

1 . We want you to be the first to take advantoM 
of this opportunity. VIP Computer Inc. has ntode 
Computer Direct your source for the best deal 
in the country! 

2. If this computer fails due to workmanship or 
quality during the first year, we will reploce it. 

3. NO RtSK! 30 Day Home Triatt ! I 


Throw Away Those Keys!!! 

1 MB 16Mhz* 0 Wait Computer 

/fores What You Get... 


* 949 !? 


• 8 Or 12 Uhl SwikhoN* Turbo 

• 80286 UkroprocoMor 

• 1 UEG Stondard. Eiportdobl* 1o 4 MB 

• Campotibl* WHh All VidM Cordt 

• Duel Fleppy/Herd Drive Centreilen 

• 1 ForolW. 2 Wiol. I Gome Pen 

• 101 KevAT®SMtKeyboord 

• 1.2 UEG Floppy Drive 

• 8uill-in Moth C>proce«Mr Slot 

• 200 Wotl Power Supply 

• Operetion Speed Mkotor 

• IBM®. OS/2. Novell. Unix Compatible 
•I 10/220 VAC Switch 

• Suntoc Chip-iet Technology 

• EMS 4.0 SoHwofe liKluded 


/jb n d] 


NEW! State Of The Art 
Soft Touch Security Keypad. 

*16MHzon lortditorV 

Perfannonce Roling Monitor Optional 

(4) tSM. AT end XT ere ltefli*tetedTredemorh» ol Ifttefnqtioool SutinenMochirwt.Inc. 



Lowest Price 286 1 6 MHz* Ever! 

AT® Compatible 

Include* MS-DOS 4.01 & GW BASIC 

Comet Completely Assomblod A Totted 
With All Thete Stondord Footuret 

« 51^. Expandoble to 4 MB 

• 00286/12.5 Microprocessor 
Runs otl6MHz* 

• Switchoble Turbo 8, 10, 12.5 AAhz 

• Phoenix BIOS 

• High Tech Aero-D^nomic Cose 

• 101 Key Enhanced AT® Keyboard 

• Dual Hisrd/Floppy Controller 

• 2 Serial, Porollel & Gome Ports 

• 1 .2 MEG Floppy Drive 

• MGP Cord 

• Built-in AAoth Co-processor Slot 

• 5 Device Boys - 
3 Open, 2 Closed 



JUST ARRIVED! 


A XT end AT ere repftlered 
I tredemarkt ol Internotlonol 
8w*ine*» MocMne* 

I Monitor Optlonol 


779 “ 


List $1299.95 




800-BUY-WISE EXT. 33 

S00-3S9-9473 IXT.33 0utsidaS6rvic8 Area CoD 312-382-5058 

FAX ORPERiNGI 313-383-7545 


We Love Our Customers 

COMPUTER DIRECT 
22292 N Pepper Rd 
Barrington, IL 60010 



BEST SERVICE IN THE USA 


PRICE IS NOT ENOUGH! 


' 90 ItpIs w sI 

> lzp*rH Ik CvslKKMr SclUlKftiM 


• PfM iKiMlICKl A l l rt — C K 

> OkHkHk iKKfO SktvIck 


• NN, Uw CmI MIvmt 

• Nk CrtOh Card Nm 


> IS Day Hmm IHal 

• Pl«« C^lK fl 


1 


LOWEST PRICES EVER! 


SEAGATE 

Hard Drives A Cards 


20 MEG Half-Height Drive Kit 
Includes Controller 

LIU 

A)ti?.l 

ST-225 


95 


$129 

40 MEG Super Fast Drive 

$378** 


List 

$799 

Modal 

ST-25M 


$ 1 491 . 

No on^emi Mil fhh printer hr l0ui 


80 MEG Hard Drive 


$599 

20 MEG Hard Ca 

$194 

30 MEG Hard Co 

$ 334** 


95 $799 

Modal 
ST-4096 


lift 

$399 

Modal 

ST-125 


List 

$499 

Modal 

ST-138RLI 


10” ISO CPS 
Printer with NLQ 



720 CPS 6 Head Printer 


f 


IS" Carriage 


$699 


95 

list 
$1995 

Tho hitoit prlnfor you‘II ovor nood. 


S%” DSDD Disks 
As Low Am... 

OtyoflOCO 

(wihoui sImvw) 

o^ofioo su^R W 

(will sisevni 

oyotts J 4 t ■ W 

(will ilenei & labslt) SB 


S'/e” High Density 
Disks 

As Low As... 

4 $' sod* 

OiyolK 


'AS* 

I'each^" ON 


Oryol 100 

w/tloext 

I laMt 4 ' eoch 0 ^ 

Ma rf a In fho USAtir 


3%" DSDD Disks 


As Low As... 

lots of 10 

59' eo 

•a 

No Ltmtfa • if#af/ma Warrmntyl 


59 


100% Hayes 
Compatible 
Modems 

1200 Baud internai 

Modam Softwara Includad 
...a $29.95 Volual 

$0093 

List $139.95 

1200 Baud External 

Fits in tha palm ot your hand 

$ 

W M litf $238.90 

2400 Baud Internal 

Mada in tha USA I 
Modam Softwara Includad 
...a $29.95 Valua! 

8 fiG*9 

OW list $129.95 

2400 Baud External 

Moda in tha USAf 

$ 99*5 

^ M List 1349 on 


Magnavox 8762 
Color RGB Monitor 


P ml 


^90•^ IBM® 
Compatible 

Laptop 

Computer 


$234 


95 


Magnavox EGA 
Monitor 



Save 1^0 *On Any Product 
in Our Discount Catalog with the 
Computer Direct Credit Card 



$299 


95 


The B-300 is a 286cKised unit 
that gives you the power of 
an AT® at only ISIbs. With 
its built-in20 MB herd drive 
and 1200 Baud Hayes 
•compatible modem, this is 
the one you've been 
waiting for! 

$ 21951 ’ 

$2495 


HjghSpoodUifioCompoct 

J»i— J— 

iiVrii Nppn^Kviaa msptOY 



Computer Direct, Inc. 

"We Love Our Customers" 


Call Now 800-BUY-WISE 

to Apply for the Credit Cord and Get Your FREE Catalog 

* lntroduc$ery Oftar - Apply Now I 


VISA 

MASTERCARD 

COD 


to ^ your IcnvesI delivasd cqsI. We insure all thipmenls at no extra cost to youl 

2r3 doy and overnight delivery are available at exiro cost. We jhp to al points in the 

I Puerto Kico, Aloska, Howoii, Vi^in Islands and A?0-FPO. M^itors only shipped in Contiwrtal US. Illinois rodents 

odd 6.5% soles lox. Prices and ovoilobility subject to change without rtolice. Not responsible Iw typogrt^hicoi errors or omissions. 


Prices do not include shipping 
packoges ere normally shippec 
US, Canoda, Puerto Rii 


chorges. CoH 1 
‘ UPS Ground. 


CIRCLE 246 ON READER SERVICE CARD 









QUAinV samci « fiUMMITEa UFWOT PWCM 


LAPTOP COMPUTERS 

SPECIAL PRICING ON ALL LAPTOPS 

TOSHIBA ...ALL MODELS SPECIAL 

NEC PROSPEED 286/386 SPECIAL 

NEC ULTRALITE 1 MB/2MB SPECIAL 

COMPAQ ...SLT286 20MB/40MB SPECIAL 

ZENITH SUPERSPORT 20MB/40MB SPECIAL 

COMPUTERS 

COMPAQ ...286e ALL MODELS CALL 

COMPAQ ...386e ALL MODELS CALL 

COMPAQ ...386s ALL MODELS CALL 

AST PREMIUM 286 ALL MODELS CALL 

AST PREMIUM 386 ALL MODELS CALL 

AST PREMIUM 386/33MHZ CALL 

WYSE TERMINALS 30/50/60 284/364/289 

PACKARD BELL ALL MODELS CALL 

EVEREX ....286/20MH2 1/2/4MBRAM CALL 

EVEREX ....386/25MHZ1/2/4MBRAM CALL 

ALL EVEREX STEP COMPUTERS INCLUDE NATIONWIDE 
t-YEAR ON-SITE SERVICE CONTRACT 

DISC DRIVES/TAPE BACKUP 

SEAGATE ... ST238R 30meo kit 269 

SEAGATE ...ST251-0 40meo40ms 319 


SEAGATE ... ST25M 40meg 28ms 

338 

SEAGATE ... ST4096 80meg 28mi> 

CALL 

TOSHIBA ... 1 .44MB/720K 3.5- FLOPPY ... 

CALL 

MOUNTAIN 40meg int/ext 

..369/CALL 

ARCHIVE ... 40/60/150MB INT/EXT 

CALL 

MATH CO-PHOCESSORS 

INTEL 80287-8 

195 

INTEL 80287-10 

217 

INTEL 80387-16 

339 

INTEL 80387-20 

369 

INTEL 80387-25 

475 


FAX MACHINES 

MURATA-CANON-PANASONIC-SHARP CALL 


PRINTERS 


PANASONIC 


KXP1180 179 KXP1595 

438 


KXP1191 225 KXP1524 539 

KXP1124 299 KXP4450Laser .. CALL 

NEC 


P2200 315 P5300 669 

P5200 504 LC690 Laser 3079 


OKIDATA 




182 Turbo 

...225 

3BQ 

,.“NEW" 

.1711 

37Q 

iQn/iQi 

463/634 
989 

321 

...463 

393 

STAR 

NX1000 

...169 

NX2400 

289 

NX1000Rain8ow229 

XB2415 

589 

EPSON 

FX-B50 

.CALL 

LQ-8S0 

...CALL 

FX-1050 

.CALL 

LQ-1050 

...CALL 

LQ-510 

.CALL 

LQ-2SS0 

...CALL 

HEWLETT PACKARD 


DESKJET 

...579 

UtSERJET IIP 

989 

DESKJET^.... 

...689 

LASERJET II . 

....1679 

DIC0WX150+. 

...315 

LASERJET HD 

...2789 


MONITORS 

NEC 


MULTISYNC GSW 

.14" mono 

...229 

MULTISYNC HA .. 

. 14* 800x600 

...489 

MULTISYNC 3D .. 

.14' 1024x768 

...639 

MULTISYNC plus. 

.15-960x720 

...879 

MULTISYNC 4D/ 5/D “NEW" 1129/2310 

MULTISYNC XL... 

.19*1024x768 

,2039 

PACKARD BELL 



PB1472 

.14' Flat Monochrome 

...109 

PB1439EG 

.14- EGA 640x350 

...348 

PB8541VG 

.14- VGA 640x480 

.309 

MITSUBISHI 

.14-1381 DIAMDSCAN 

.498 

MITSUBISHI 

.16-66051024x768... 

.1289 

MITSUBISHI 

.20- 3905 MULTISCAN 1639 

ZENITH 

.1490 14- VGA 640x480.589 

PRINCETON 

.ALL MODELS 

CALL 

SAMSUNG 

.CN4551 MULTISYNC . 

CALL 

SEIKO 

.CM1430 14* VGA 

...545 

PANASONIC 

.PANASYNC1391 "NEW" 


VIDEO BOARDS 

ATI VGA WONDER w/mouse 256K 255 

ATI VGA WONDER w/mouse 51 2K 315 

PARADISE 480 autoswitch 149 

PARADISE VGA+/VGA+16 199/237 

PARADISE PRO 349 

VIDEO 7 Vega VGA 209 

VIDEO 7 Fastwrite VGA 275 

VIDEO 7 V-RAM VGA256/512K 395/479 

ORCHID PRO-DESIGNER 265 

HERCULES Graphics Card ♦ 168 



Laser Partner - 



KX-P4450 


HIGH SPEED AT A LOW PRICE 

• 1 1 pages per minute. 

• Two 250 sheet paper cassettes. 

• 300 dot-per-inch resolution. 

• 5 emulations Incl. HP Laser & Epson. 

• Parallel and serial interface. 

• 51 2K RAM (1.5 mb upgrade). 

•11 resident fonts. 

• Optional legal & envelope cassettes. 

• 1 year Panasonic warranty. 


The PANASONIC 1100 SERIES. 

The Next Generation in Performance! 


KX-P1191 



KX-P1124 


PANASONIC. . . DESIGNED WITH PEOPLE IN MIND! 


KX-P1180 & KX-P1191 

• 9-pin printer. 

• 240cps draft (1 92cps KX-P1 1 80). 

• Rear, top or bottom paper feed. 

• Push/pull tractor. 

• 6K buffer (3K on KX-P1 180). 

• Auto paper loading feature. 

• Paper parking feature. 

• Emulates Epson & IBM, 

• 2 year Panasonic Warranty. 


KX‘P1124 

• 24 pin high resolution printer. 

• 1 92cps draft printing speed. 

• Rear, front, top or bottom paper feed. 

• Push/pull tractor. • 6K buffer. 

• Auto paper loading. 

• Paper parking. 

• 3 macro settings. 

• Emulates Epson and IBM. 

• 2 year Panasonic warranty. 


■AHaMPUfER 

WwORKS 


^ 800 - 669-5208 

CUSTOMER SERVICE 312-459-6883 • FAX 312-459-6933 


350 Lexington Drive. Buffalo Grove. It. 60089 ORDERS SHIPPED WITHIN 24 HOURS • IF YDU FIND A BETTER PRICE CALL US 

CIRCLE 489 ON READER SERVICE CARD 




•Your credit card is not charged 
until the product is shipped 
•Personal and company checks 
wdl delay order 2 weeks 
•Call us tor quantity discounts 
•Pnces subject to change 
•We check tor stolen credit cards 



BREAKS THE $1000 BARRIER - 80386SX $999 





If you have been waning tor prices ID (top t) emer the wood of 32 
bn oompubng. your shp has come n Heresyo/ciianceiogel 
n on toe next generann of 386 soffwarevutooii toe bg pnoe tag 
Our base system s toadad afl toese stortoard feaiiBs 

lr«l 803B6SX CPU i\frvig a 16MHz 

' <MB of Fwn standard, expendacie to 8hC. BilS 4 0 sitopoo 

■ Ri SOB (toasfi. 5 (tn« bays, and 6 avaiaUe e)«»nson stois 
' Choce of 1 2MB 525* or 1 44MB 3 S' floppy dwe 
Serial. game.iprrterpors 

- 11 1 ley calcutator keyboard Mto ALPS taoie swtetoes 
Corrtio SCSI Ftoppy Cortooler supports ip to 6 SCSI dBMoes 
- Your (todoe of Pto^ V AMI BIOS 
totel 80335 oervofler suppers 2 V 4 way page rterleave 
- 1 Year warranty &X day rTtoneybadt guarantee 


Check Out These Complete System Prices! 


video Reeotoion> 
VtoeoAdapEr> Njte 
lrTflecTftSMwMorttor> l^ 


720)060 G4Q>480 SOKw 
HooJes VGA 
Mcro lAyio MUkscan 


9BTTDd(3e6SX 3899 $1119 $1299 

Systems with Seagate SCSI Hard Drive 


$1699 




138N 32MB-40ms 

$1298 

$1416 

$1508 

$1908 

1S7N-1 4CNe-2arrc 

$133B 

$1406 

$1678 

$2078 

296N-84Ae a&ns 

$1408 

$1619 

S17SB 

$2198 

toeeN e3fl«'24rTB 

$1579 

$1896 

$1878 

$2278 


2K6 CO.VIPITKRS 




XT TI RBO 


Meet toe Jkrrae personal oorrpulng rrechne made surprsn^ 
afloidabe We use lylCROMC»ys»vn boards wito32K36n& 
sac RAM cache tor best p e rtormaroe artl made r USA qjatty 
Base system ftoiudes 1 RAM. 1 2 or 1 44 loppy U see 
chasse.senal&pnnierports.SCSIP)oppycon(roller.& 111 Key 
keytooard 


The best bang tor your budtn personal oorrpuiers today Base 
^stem ndudes 5 1 2K. 0 wait state RAM eipancttfle to 4Ae on 
system board, your ctooce of 1 2flfi or 1 44MB floppy, a U-see 
diasss wtfi Ke dve bays. RS-232-C serial & pmter port hi^ 
pertormance SCSlPloppy Didr uurtulur. & our 1 1 1 key solar 
cafcuiaior Keyboard wMh ALPS tedfle keysMktoes 


MOOa.SPEED 
Shamrodr 3B&2CM^ 
SlerTTDdu 3 e& 2 SluHz 
k Shamodi 306-33Mfu_ 


Norton SI MIPS PRCE 
235 4 3 $1798 

305 58 $2290 

4ai 7.7 C96B 


MOOaySPEEO Norton SI MIPS PflCE 

SharTTDd(28&12Mlz 140 24 $790 

9tenQduaB&l€Miz 160 33 SBBO 


ThebQgestbargannPCcompailDteoorrpurto Thartrstotoe 
NEC V20 processor toe system provtoes 4 Imes toe prooeeang 
power altoe6MPCXT(NortonSIVerson45Raeng: 4.0) Base 
system rdudes G40K RAM. ii see (toasse VMto tour hatl-hegN 
dfKtebays. l50waDpowersitoply-6slaimatoertx}ardsertal& 
pmer parte. 64 Key 'AT style Keyboard 360K floppy . and dodu 
caiendar wto bdtery baduto As ojftoalSharTrocK ^sterns we 
bad( you wrto a X day money back guararflee & 1 year warrarvy 


Modems 


With Mono Adapter &Moritor $618 


^SHAMROCK Disk Cards "K ^ j 3.5" Floppy Drives' 


Guarantoed to proMde toe best quaity daci mister ol any modem 
youhateMTused RcendudesMRROR I software 


2400PCrtemal 

$119 

2400PCIrtemai wito 

2400 External 

SIX 

MNPLavteS $198 

1200R)del 

$98 

2400 External wtoNVRA 

2400 Pocket 

SIX 

MNPL£i«I5 $219 



SEA<;ATK Disk Kits 



Eadi SEAGATE dsk ctoite 6 preteeted and tormaited n our plan 
We preload our bunded software wTvh rtoudee TtereTwo iotpy 
badupullly. Leprecachedducatoe software, and Menus 
Direct each M oorres wth al neoessaiy rrxxrtoig hardware 
laoepiaes. and an ftgftaiBdrtyucfton manual 


PCXTKflsoorTeMto a short stoi Seagate oonroler Please 
spedy toe rrde and rmdd of your corrtouter and whetoer you 
need aUi or hefthei^ face plaiB 


AT 28&386 diwe Kits use your eieing corvder and do not 
require a lace piae Dt^os la rger toa nX megabytes nduda 
ONTRACK dsK parflionng software 


SCSI Kits add toe pertor ma nce A flexbfttyotntelQentdtoucfl^tes 
toyour system Faster sarsterrates.autoenadetecflon.ana 
biik-n 1 1 reerleavecapebftlyarebeneitsoftoeSCSinBrtaoB 



Leprecard Hard Di^ CaRfs teOLre SEAGATE last access dsA 
(tKtesand C O w ofcrs ^ toe mosi rusted name r toe rdusay Low 
power oonsurreig dK«s reduoe system temperaljes ncraasrg 
oorrtoonenMe Le p rec ar d s come wAh TefceTwo floppy bad»to 
uity. Leprecache DeA cache arto MenujsDIreci software 


SCSI Leptacardsrtoduce toe speed of rtcftgortrrtitesrftD toe 
harddakcatdvtorid Foranaddtional$40weoHeraSCSIdEk 
card wto a loppy nterface. saiffig you an expanston stoi 


rsal bailed uto by our Badftor%alX day money back g ua r a n te e, 
orte year warrarty. irlrrited teOTcal support and n house repars 
done by Seagate tedmans TharsnQht we acteafly fix tongs 
here at Shamodu not just automoftcary send you a rebuit int ■« 
rrany Ynafloder' oorTparaes 


FoTTrstlBdC^jecity: 21MB 32MB 49M6 65MB 
Ave. Access Tme: 40nTs 40ms 40ms 24ms 


ST4l2506totertaoetor 

PC-XTTandylOOO 


$279 $309 $479 $599 




1 A4 Megabyte Kits for PCXT Systems 

Each Kx ndudee a brarto name 35* loppy dive capable of readng 
both 144MB and 720KdskeQBS A shwstolh^ speed floppy 
our aUhrdoubies toe date randerctee Eadioorrteswtea 
manalard TakaTwo.toeflon^badiLpiJitynamedPC 
MAGAZtoE Edtore Chcaoe n 1 986 & 1 967 


Ex1emalKn$279 Internal Kit $199 


720Klntemd Kk wrto mourcng feame. & TatoTwo 
torPOXT'AT iFteCM'QS DOS 32 orSlSdnvar software) 


1 44Meirtemaf KIw TateTwo tar ATOSe 386SX 


$109 


l.ll'MBO Tape Huckup) ~~\ 

$259 


SCSI Hgh Speed rtataoe _ 

torPCXTATSeeaTartoy $349 $379 
V1000.A T1_SLSX 



Up to X Megabytes per (ape 
ComeclS to loppy dsk corteoler 
Uses Indusvy saartoard QC-40 lorma 
2MBmnnAT. 1 MBttwi r PCOCT 
Eiftemel ChassB $ 1 1 9 epaon 
Novel. 3COM SCO Xem Conpabe 
OC2000 Tapes $20 each 6S 1 1 0 
1 X extra lengto tapes avateUe 


M 






MORE POWER ... LESS DOLLARS 




If you're concerned that our price is too little 
to pay for a complete new computer system. 
Personal Computers we'll give you 30 days to change your mind. 


When you first get your hands on a 
FastData computer, you may wonder 
what's the catch? After all, you get a 
fast 286 or 386 system with a mono- 
chrome monitor and a 40mb hard disk 
that's ready to run right out of the box. 
You get guaranteed compatibility. You 
get top-notch components from Western 
Digital, Seagate, Toshiba, and other 
industry leaders. You get a one-year 
warrantee (ask about our on-site option) 
and free technical support. You can 
choose peripherals from FastMicro's 
large inventory. And if you are not 
thoroughly satisfied within 30 days of 
having on your desk, we'll refund the 
purchase price (excludes shipping). 

What's the catch? We don't include 
MS-DOS, that's $79 extra. 


^1195 


Includes 640K, 
Monitor & 40mb 
Hard Drive 


Check Our Standard Features 

12mhz 80286 
640K Memoiy 

40mb 28ms Seagate Hard Disk 
High Resolution Amber Monitor 
Phoenix BIOS 

Monochrome Graphics Card 
101 Key Enhanced 
Keyboard with tactile click 
Parallel & Serial Ports 
Clock Calendar 
1 .2mb Floppy Disk Drive 
5 Drive Bays 
8 Expansion Slots 
Security Lock 
Utility Software 
80287 Coprocessor Option 
200 Watt Power Supply 
Call for other Options 
OPTIONS 

64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 

EGA Color Add;$350 

1 6 Bit VGA Color Add :$450 




^1595 


Includes Imb 
Ram, Monitor & 
40mb Hard Drive 

Check Our Standard Features 

• 1 6mhz 80386SX Processor 

• 1 mb Memory 

• 40mb 28ms Seagate Hard Disk 

• High Resolution Amber Monitor 

• Phoenix BIOS 

• Monochrome Graphics Card 

• 101 Key Enhanced 
Keyboard with tactile click 

• Parallel & Serial Ports 

• Clock Calendar 

• 1 .2mb Floppy Disk Drive 

• 5 Drive Bays 

• 8 Expansion Slots 

• Security Lock 

• 80387SX Coprocessor Option 

• 200 Watt Power Supply 

• Call for other Options 

OPTIONS 

64mb 22ms Drive Add:$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 

EGA Color Add:$350 

16 Bit VGA Color Add:$450 


Includes! mb 

^ I V|«|^ Ram, Monitors 
I 40mb Hard Drive. 

Check Our Standard Features 

• 20mhz 80386 

• 1 mb Memory 

• 40mb 28ms Seagate Hard Disk 

• High Resolution Amber Monitor 

• Phoenix BIOS 

• 101 Key Enhanced 
Keyboard with tactile click 

• Parallel & Serial Ports 

• Clock Calendar 

• 1 .2mb Floppy Disk Drive 

• 5 Drive Bays 

• 8 Expan.sion Slots (1-32 bit) 

• Security Lock 

• 80387 Coprocessor Option 

• 200 Watt Power Supply 

• Upright Case & 25mhz Options 

OPTIONS 

64mb 22ms Drive Add;$200 

80mb 28ms Drive Add:$400 

CGA Color Add:$170 

EGA Color Add:$350 

16 Bit VGA Color Add:$450 


About Options: At FastMicro. we know that a low price on a 
computer means nothing if it costs a small fortune to outfit it the 
way you want. That's why we offer hundreds of products to 
enhance your new system. Take a look at our listing of products 


on the next page to really appreciate how much you can save when 
you purchase a FastData computer system, we will be glad to 
integrate any of these fine products into your new system for you. 
At FastData. our commitment is to quality. 


IVIICRO 

1 -800-441 -F>!lSr 




»ISTMICRO HAS rrALU 

CALL OUR TOLL-FREE ORDER LINE: 1-800-441 -FAST 


PRINTERS 

ALPS 

Allegro 24 
Citizen GSX140 
Diconix 
1 50 Plus 
Epson 
Fuiitsu 
DL3400 
NEC 
P2200 
P5200 
P5300 
LC890 
Okidata 
182 Turbo 
320 (IBM) 

390 (IBM) 

393 (IBM) 

Panasonic 

KXP1180 

KXP1191 

KXP1124 

KXP1595 

KXP1524 

KXP4450 

Star 

NX1000 

NX2400 

Toshiba 

P321SL 

P341SL 

P351SX 

LAPTOPS 
Megahertz Modems 
2400B Most Toshiba 
2400B NEC, Epson 
Mitsubishi or Zenith 
Mitsubishi 
NEC MultiSpeed's 
Toshiba 
T1000 

T1000 768k Card 
T1200F 

T1200FB Backlit 
T1200HB Backlit 
T1600 

_J5200n00m^^^ 


HARDWARE 


309 

325 

319 ! 
Call ' 

519 

309 

495 

659 

Call 

225 

335 

469 

999 

175 

225 

297 

425 

535 

1299 

167 

289 

439 

599 

929 


189 

Call 

Call 

639 

259 

1349 

1449 

1949 

Call 

5495 


I BOARDS 

ATI 

, 2400 ETC Int. 

I VGA Wonder 256 
I VGA Wonder 512 

! Everex 

I 1200B Int Modem 
I 2400B Int Modem 
I VGA16bit256K 

[Genoa 

I Super EGA Hi-Res 
Super VGA #5300 
Super VGA #5400 


Video 7 

Fast Write VGA 
, Vega Deluxe 
Vega VGA 
V-RA 


lupei 

FasiData (satisfaction gauranteed) 


2400B Int. Modem 85 

CGA or MGP Card 39 i 

Super EGA Card 99 

Parallel/Serial/Game Card 39 , 

XT 1.44 Floppy Controller 33 ; 

Hercules Graphic Card * 1 69 

Intel 

8087-2 119 

80287-10 219, 

80387-20 379 ! 

Orchid 

ProDesigner 229 1 

ProDesigner Plus 319 

Tiny TurtK5 286 207 

Paradise 

, Autoswitch 480 115 

I VGA Plus 175 

' VGA Plus 16 229 

VGA Professional 299 

Practical Peripherals 
1200B Int Modem 59 

2400B Int Modem 129 

Prometheus | 

Promodem 1200B Int. 49 ! 

I Promodem 2400B Int. 99 

' Promodem 2400G Ext. Call 

The Complete PC 
I Answering Machine 209 1 

Hand Scanner 400 1 39 

I USRobotics 

I 1200 Baud Internal 69 

2400 Baud internal 119, 

I 2400 Baud External 149 i 


147 1 V-RAMVGA 
259 ' 

309 MONITORS 

Magnavox 

59 I 7BM749 VGA White 
119' 9CM082VGA 
249 Mitsubishi 
1410 EGA 

1 39 Diamond Scan 1 381 
199 NEC 
255 Multisync 2a 
Multisync 3d 
Multisync 4d/5d 
Princeton 
Max15 
UUrasync 12" 

Ultrasync 1 4" 

Ultra 16 
Seiko CM 1430 
Sony 

13o2 Multiscan 
1 304 Muitiscan 
Zenith 1490 

DISK DRIVES 
Colorado 

Jumtx) 40-1 20mb Int. Tape 

Miniscribe 
40MB XT Kit #8450 
40MB AT #3650 
71MB AT #3085 
Mitsubishi 
60MB AT MR535 
Seagate 

20MB XT Kit #225 
30MB XT Kit #238 
40MB AT #251-1 
65MB AT #277R-1 
80MB AT #4096 
Toshiba 
360K Floppy 
:3.5'^noi 


237 

189 

199 

369 


129 

419 

325 

479 

489 

645 

Call 

237 

479 

519 

835 

549 

659 

Call 

595 


269 

299 

259 

549 

379 

239 

249 

319 

365 

559 

69 

69 


720K 3.5" Floppy 
1 .2MB 5.25" Floppy 79 

1 ,44MB 3.5" Floppy 79 

:;all On Non-Listed Items 


Database 

Clipper 
OataEase 
dBase IV 
dBXL Diamond 
Foxbase Plus 
Paradox 3.0 
Q& A 
RapidFiie 
Rbase for DOS 
Reflex 

Desktop Publishing 

Byline 

GEM Desktop Pub. 
Pagemaker 
PFS:First Publisher 
Publisher's Paintbrush 
Ventura 

Financial 

Bedford Integr. Acct. 
Computer Assoc. BPI 
DAC 3.0 
DAC Payroll 3.0 
Dollars & Sense 
Managing Your Money 
Peachtree Complete 11 
Graphics 

Corel Draw 
Deluxe Paint II 
First Graphics 
Freelance Plus 
GEM Artline 
Generic Cadd Level 3 
Harvard Graphics 


399,1 

449; 


SOFTWARE 


Integrated 


439 First Choice 
129; Works 
185! Windows 286 
419! Windows 386 
197 Mice 

179 Keytronics Professional 
397 Logitech C7 Serial 
159 Logitech HiRes C9 Bus 
Logitech HiRes C9 Serial 
1 75 Microsoft Serial or Bus 
159 Microsoft W/ Windows 286 
479; OmniMouse Serial 
69{ PC Mouse II Serial or Bus 
149' Power Protection 

Call Curtis Ruby Plus 
Datasheild 100 


Utilities 

, CoreFast 
Carbon Copy Plus 
Call Desklink 
89 Desqview 
59 Desqview 386 
117 Direct Access 
Fastback Plus 
Formtool 
Formfiller 
Laplink Plus 


Lablink III 
MS-C 


133 

Call 

53 


Programming 
mbier 


Macro Assemb 
, Norton Guides (Specify) 

53! Turbo Assembler/Debu^er 
Calll Turbo Basic 
113lTurboC2.0 
139: Turbo Pascal 5.5 
Quick Basic 
Call Quick C 
45 Quick Pascal 
Call Spreadsheets 

307 Allways 
269 Excel 
149j Lotus 
255 Lucid 3-D 
69j 




>-Dos 4.01 
1 29 j Mace Utilities 
39 1 Norton Advanced 
79' PC Tools Deluxe 
ProComm Plus 

59 j SideKick Plus 
57 ' Sideways 

Super PC Kwik 

89 XTree Pro 

58 Word Processors 

87 Ami 

60 GEM First Word Plus 

90 Grammatik III 
90 , Manuscript 

60 Multimate Adv. II 
60 ' Professional Write 
60 ' Rightwriter 
Sprint 

79 Q & A Write 
Call Word 5.0 
Call Word Perfect 
53 Word Perfect Library 
145 WordStar Prof. 5.5 


60 

104 

95 

68 

99 

46 

97 

54 

85 

59 

75 

79 

53 

79 

69 

Call 

119 

37 

43 

67 

Call 

57 

49 

Call 

267 

125 

45 

117 

109 

Call 

215 

59 

189 



SPECIALS 


Toshiba T1000 

*639 

ThcTlOOOis thepcrfecc 
second PC! Il comes with 
5I2KorRam.a720K 
floppy drive, a 
supertwist LCD 
screen and M S- 1 M)S 
ROM! All this in a 
battery-powered 7 pound package. 

A 76HK Ram card is just S269 and can be set as 
base, expanded, or a non-volitile Ram disk. 

WordPerfect 5.0 

*215 

The most popular word 
processor is now even 
better than ever! Version 
S.O adds multiple font 
support, graphics inte- 
gration. page preview 
and much more. 
WordPerfect 5.0 still retains its feel 
and ea.se of use that made it # I . Combine this with 
the best support in the industry and you can't lose. 

FOXBASE+ 

*185 

PoxBase-F 2.I0 is simply 
the fastest dBASE com- 
patible database software 
available. FoxBa.se+ also 
adds many enhancements 
to the dBASE language. 

And it's user-friendly too. _ ^ 

its FuxCeniral uses pull- 
down and pop-up menus and you can perfonn 
every important databa.se operation without pro- 
gramming! There arc even LAN. runtime, and 
.186 versions available. 

FastWrIte VGA 

by Video Seven 






(Seven ^ \ 

^*237 


The FaslWritc is the fast solution 
for tixlay's high resolution monitors. Its propric 
lary technology incorporates high spci»l data 
paths to reduce access to memory and sixteen bit 
connector enhances performance even further. It 
does a maximum of 800x600 resolution on your 
multisync -type monitor and is gauranteed VGA 
hardware AND software compatible. 


TERMS: No Charge for Visa or MasterCard. 
Shipping & handling charge; .I'Jt (Min. S4). Prod- 
uct warranties, offers & claims are handled by the 
manufacturer. DOA's repaired or replaced at our 
option. Unopened returns get full refund. All 
opened returns arc subject to 15% restocking fee. 
FasiData pnxlucis have a .10-day satisfaction gau- 
rantec. Call for return authorization (RA) number 
first. No returns on used items. Shipping is not 
refundable. Surry, no COD's. Personal/company 
checks delay shipping. Compatibility is not guar- 
anteed. APO'sa^SI5perbox. Prices/avail^lity 
subject to change. AZ orders add 6.7% lax. For 
your protection, we check for stolen credit cards. 
\e» Mailing Address: 

3655 E. USallc St.. Phoenix. AZ 85040 
To place orders call: 8(K>-44l-3278 
For customer service call: 602-437-0300 
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Time saver. 


□ YES! I want to HibKiibc 10 COMPUTER LIBRARY. 
One Pvk Akouc, New York. NY 10016 

^ Encli'wdu$695k<rmyt«>e-vetf whicnfihin02 immhH'iHwn) 
Hui H»e sain tax where apflicaHe* anJ $25 shippinit USA, 
$35C:areHk PCM 12/12 

□ EnckweJ it $13)0 kw my annual subccripcum (12 munthly 
uwn at $695) ami a Sony CD-ROM dhw ($635) plus Hate 
tale* tax where af^icaNr* and $25 thippns l,SA. $35 Canada. 

G 1 have encliweJ a check or 

money twder as paymeni m the anvxint of $ 

! Please hill me af^inst the encloaed 

purchate tirder foi the amount of $ 

C Ml my credit card ' AMEX Master Card VISA 

Accouru* Exp. date / 

AltKXmtS t^iimanire 


KAMC/ tmt 


UTMTANT rHONI 


Arrai» 


cmisTATtinr 

‘SaMlttiapphmaitNtottDwwigftitas CA6%.CT7SVC0 3%.TX52SV 
VA a j. a. iL. MA. &A. MO SV Ml 4V NJ 6 %. NY State 7 12%. NY Crty a 25% 
OtlWMad n US mCwiMiaorty Pnca tub.d to change alMr Oaoamtwt tW9 


“Computer Library makes me and my 
users expert on a subject~fast. If I’m 
not familiar with something, a quick 
search gets me the information I need 
instantly and saves hours of work." 

~julian Hi*rwich, Executive lUrector t>f CAMP 
(([Thicaeo AsMKiation fitr Micnicomputer PntfessionaU) 

The time for Computer Library is 
now. Literally. Because in a matter of 
seconds it gives you all kinds of com- 
puter information that until now you 
couldn’t find. 

The feet is, Computer Uhrary deliv- 
ers an entire year’s worth of informa- 
tion from ovet 120 computet, techni- 
cal, and business periodicals on a single 
compact disc. All you do is press a few 
buttons and Computer Library races 


through over 50,000 anicles and 
abstracts to find exactly what you need 
from magazines like PC WEEK, 
PC/Computing, Government 
Computer News, and PC Magazine. 

So instead of searching for product 
information, you find it. Instantly. 

Instead of guessing about market 
trends, you can read what the experts 
have to say. Immediately. 

Instead of wasting your time, call 212- 
503-4400 and subscribe. For 
just $695 a year, you’ll get a 
new disc evety month. And 
you’ll have all the informa- 
tion you need exactly when 
you need it Now. 

THE ULTIMATE DESKTOP R EftMH CE 
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Mail Order Electronics • Worldwide 


ameco 


ELECTRONICS 


—QUALITY PRODUCTS 

COMPETITIVE PRICING 

PROMPT DELIVERY— 


Logitech ScanMan Plus 
Scanner and Mouse 


Scanner only: 

• IBM PC/XT^AT 
aPS/2|2SS30) /. 
CompatiiM 

• 4’ Scanning Wmoow 
•4000PI 


SCANP Scanner $259.95 

MSER Sonal Moutt $79.95 

MBUS Mouse wiBus .. .... $99.95 
MPS2 PS /2 Mouse $74.95 


Niche Tek 9600 Baud 
Fax Board 



• IBM PC'XT.AT Compatible • Allows 
the user to turn off the computer and 
still send'receive FAXes • 9600 baud 
communication rate • Graphic editor 

* Includes built-in speaker, phone 
cord, auto on/ott power box. soft- 
ware and manual 

FAX96 $349.95 


Prometheus 9600 Baud 

Modem t 


9600 E EiMmtiteooBiue.. 

m 

.$749.95 ’ 

1200 B lniimili 200 BM... 

$ 49.95 j 

2400 B lnMmal 240 DBwd... 

$ 99 ^ 5 ' 


PodsCat Digitizer Tablet 


• Resolution: 1000 lines per irtch • Accu- 
racy; ±0.01* • 12* t 12* work area 
permits a proximity factor of ±0.S* • Emu- 
lates nine of the world's most popular 
formats * Includes AutoCAD 10 template 

• EEPROM allows custom configuration 

PODSCAT $199.95 


Jameco 12MHz 286 Laptop Computer 


• 6MHz or 12MHz Operation 

• 80C286 Microprocessor with 
NEAT^CHtPSer 

• Includes MS-DOS 3.3 & 
GWBASIC 3.2 

• One 8-bit and one 1 6-bit 
(1/2 length) Expansion Slot 

• 1 Mb RAM Included, 

Expandable to 5Mb Onboard 

• Two Serial Ports and One 
Parallel Printer Port 

• 20Mb Hard Disk Drive 

• 1 .44Mb DSHD Floppy Disk Drive 

• 13.4 Norton SI Rating 

• One-Year Warranty 

JLT286 $2299.95 



MlnIScrIbe 
Hard Drives 

M 84 S 0 XT 

SCSI 

M8425S 20Mb (SBms) S.S'HH $339.95 
M8051S 40Mb (2Bms) 3.5*HH $469.95 
M3180S i50Mb<l7m8)3.5*HH $1299.95 

RLL 

M8450 40Mb (46ms} 3.5*HH $329.95 
M8450XT 40Mb (46ms) 3.S*HH IKK) $369.95 
M8450AT 40Mb (46ms) S.S’HH (KM) $429.95 

MFM 

M3085 70Mb (20ms) S.2S*HH $599.95 
M308SXT 70Mb (20ms} (Kil) $649.95 
M3085AT 70Mb (20ms) S.2S*HH (tOt) $699.95 

ESDI 

M3180E 150Mb (t7ms) 5.25*HH $11 99.95 
M9380E 330Mb (16ms) S.25'FH $1699.95 



Call or Write 
Today 
for a FREE 
80-Page Catalog 

24-Hour 

^•■der Hotline... 
^^ 15 ) 592-8097 


Coiorado Memory 
40Mb & 150Mb 
Tape Back-Ups 

tor IBM PC/XT/AT/386 & Compatibles 


(OFASOO): • Reads and writes industry 
standard OFA formats * Back-up 40Mb in 
10 minutes • Back-up 300Mb to 500Mb with 
extended tapes and data compression 
software • Includes 1 50Mb tape cartndge 


(D310): ■ Back-up 40Mb in 40 mnutes 
* Back-up 60 to 120Mb with extended 
tapes and data compression software • In- 
cludes 40Mb tape cartridge 


QFA500 150 Mb Back-Up.. ...$1049.95 
DJ10 40 M 6 BaehUp $299.95 


SEIKOSHA PRINTERS 

9-Pin IBM Compatible Printer 

SP2000 $199.95 

SEIKOSHA 

A SEIKO GROUP COMPANY 

2-Year Wamuty! 

9-Pln Apple II / Macintosh Compatible 
SP1000AP $229.95 

24-Pln HIgh-Quallty IBM Compatible Printer 
SL90 $369.95 

24-Pln Multi-Font Wide Carriage 

IBM Compatible Printer 

SL230 $699.95 


9-Pin High Speed Narrow and Wide Carriage 
Black & White / Color IBM Compatible Printers 



SK 300 Q 

SCK 1 OpOOrWKna»owtk>rColOrl»rintingonir«SK 3 () 00 -$ 139.95 
SCK 2 OpMnal Kil a»cim lor Color Pnntng on in« SK 3 CKIS .. $ 149.95 


Display Monitors and Packages 


AMBER 12* Amber Monochrome $99.95 

GM1468 14* Flat Paper White I4onochrome $119.95 

GM1 469 1 4* Flat Screen Amber Monochrome ....... $1 09.95 

HD55H 14* RGB 640 x 240 $249.95 

M9070S 16* Multiscan Monitor 1280 X 800 ..$1099.95 

7145154 14* EGA 720 x 350 $369.95 

JE1059 TM5154 EGA Monitor & EGA Card $459.95 

TM5156 14* VGA 720 x 480 $399.95 

JE2060 TMS156 VGA Monitor & VGA Card $529.95 

TM51 57 1 4* Multrscan 800 x 600 $469.95 


JE2057 TM$157 Multiscan Monitor & EGA Card... $559.95 



mXEGA and VGA Paint 


• IBM PC/XT/AT Compatible 

• Pop-up Menu 

• Zoom Image Windows 

• Image Library 


EGAP EQA PainI Propram... $79.95 
VGAP VGA Patnl Program $119.95 



Software 

for IBM PCrXT/AT, 386 or CompatlMee 

CAto" OCR...S 18 s!u 

EASY WORDSTAR EASY 

Word Processing $39.95 

QAPLUS OiagSoft Diagnostic $89.95 

SPINR SpinRite Hard Disk 
Relormatler $59.95 


Dynamic RAMs 

4164-150 65 . 536 x 1 ( 150 ns) ..$ 2.19 

41255-100 262 . 144 x 1 (lOOns) -$ 3.95 

41256-120 262 . 144 x 1 | 120 ns) -$ 3 .M 

41256-150 262 . 144 x 1 (iSOna) $ 3.25 

511000 P -10 1 . 046 . 576 x 1 ( 100 ns) $ 12.95 

S 11000 P -60 1 . 048 , 576 x 1 ( 60 ns) $ 13.95 


V20 & Math Coprocessors 

UP070106-$ (SMHZ) V 20 (Repiacas 8068 ) ....$5.25 
UP0701056 (BMHx)V 20 (RepiMee 80 eaQ)..$ 6.96 

8087-2 PCOCTComp. (SMHz) $ 129.95 

80287-10 AT Cemp (lOMHz) - -.$ 239.05 

80387-16 386 Conp. ( 16 MHz) $ 348.85 

80387-20 366 Comp (20MH2).... 


Computer Keyboards 

For IBM PC/XT/AT and Compatibles 

W L-w JE201 7 Pictured 

JE2015 84-Key Standard AT Style Layout $59.95 

JE1016 101-Key Enhanced Layout witfi 12 Function Kays $69.95 

JE201 6 111 -Key Enhanced Layout with Solar Powered Calculator $79.95 

JE2017 104-Key Enhanced Layout with Trackball (140 DPI Resolution) $99.95 


Belmont, CA t 
24 Hour Ordor Hotllno (415) 592-8097 
FAX'S (415) 592-2503 or (415) 595-2664 
Telex 1 76043 - Ans. Back: Jameco BImt 
Data Sheets - SOe each 

Send 12.00 Peotag* tor t FREe 90-Pog* Catalog 

C 1989Jarneco Eiectronics 12/99 
IBM IS a registered trademark ot 
International Business Machines 


MmterCord 


J 


ameco 


ELECTRONICS 



$25.00 Minimum Order • U.S. Furnte Only 
CA Residents Add 6%. 6.5% or 7% Sales Tax 
Shipping - Add 5% plus $1.50 Insurance 
(May vary according to weight and shipping method) 
Terms Prices stAiject to change without notice. 
We are not responsible lor typographical errors- 
We reserve the right to substitute manufacturers 
Items siA)|ect to availabihty and prior sale 
Produc.s pictured mey only be representative 
Complete list ol terms/warranlies is available upon repuesi 


24‘Hour Ordar Hotline (415) 592-8097 • The Following Services Are Also Available Through (415) 592-8097 From 7AM • 5PM P.S.T.: 
• Customer Service • Technical Assletance • Credit Department * All Other inquiries 
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20Mb (^Seagate 

ST225 ^ 

65 ms 

*229 


Hard Drive Kits 

for IBM PC/XT & Compaiibles 


Each kil includes drive, cables, controller. 
How-To manual and mounting hardware. 


32Mb 

ST238R 

65ms 

*249 



IniC^riK^ 

III II^V.1 IL/W 

Seftr^^3ns hr Ottt flDr» 9 « 


40Mb 



Kit for IBM PC/XT & Compatibles 

• .^(),()(M) hour Mean Time Between Failure 

• 46ms Access Time 

COMPLETE KIT includes a half-height 3 I/2” 
MiniScribe K450 drive, controller, cables. How-To 
Manual, mounting hardware and partitioning 
& formatting software. AutokKk! 


$299 




<oV- 


F.DiT()RS‘ 

CHOK'F. 


Ta» Tae ntOOrd 



Card Drive 



Card Drive 20 
Card Drive 30 
Card Drive 40 


These Card Drives use quality MiniScribe 
drives. Card Drives are available for 
IBM PC/XT and most Tandy models. 

Why Buy a Card Drive? 

Quality. The highest in the computer industry! 
KeliabiUty. Completely tested before shipping. 
Performance. Made with high performance hard 
drives and controllers for maximum throughput. 
Peace of Mind. Covered by a One Year Warranty. 
\ alue. The most megabytes for your dollar! 


Super Easy Installation.'! 


own tfii Micms 


ST296N 

80Mb 

28ms 

SCSI hunt drive wiihKSit 
iti{!h Speed Host AdapliH tivr 
yiMii AT/.tK6. 

Hu(>k up lu 2 drives uff - 
ONEadapKtr. Auti^rk. 


^Seagate 

HIGH SPEED 
THROUGHPUT" 

499 


ir.il mm Har< 
1! 


Why} 





w/ Hard Only Conirollet 


w/ Hard/Floppy Controller 29 


40Mb 


MKM ST251 

1 

28ms . . 

. FAST!! 1 

Bare 

Drive 

*319 1 


FA(n^OR> -TRAINED 
TECHMCIA.NS 
are on band 
lo answer y nur 
questions! 


<1^ 


M3085 


■©-MiniScr* 


ib 


M9380E 

340Mb 


18ms Access Time 


W ith ESDI I 10 
PcrttirmaiK'e Hard/rioppy Controller 

I6,5ms 
Access Time 


1795 



Happy 

Holidays! 


65Mb .ST277R- 

^Seag^ 

*369 


Kits for IBM PC/XT & Compatibles 

Includes 6.5Mh SI 277R-I hard drive, 
runtriiller, cables, miiuntins hardware 
and How.| o manual. 2Kms. 


Sy 


Bare 

Drive 


28m.s Access Time 


419 

Kits for IBM AT/386 & Compatibles 

499 


160Mb 

M3I8()E 


17ms .Access Time 


Includes all standard kil hems plu' 
hard iloppy "I iii 1“ hieh speed 
citniroller and cables. 


Half -Heigbi 
W'nhKSDI C.M.ir. 


1295 




— \erer a Surcharge for Visa or MC! 


If 


In the U.S. and Canada 

800) 234-DISK 

hr. Order .Status: tHOO) 776-3472 


1912 West FiHirih Street 
I)epf. PC 
Temp«. AZ 85281 
l^-al Sales: |602) 967-5128 
FA.X: 16021829-919.) 


corporate ] 

.Sales: (800) 729..VI72 i 


APO/ITO W2.H7.5I2I 


. International 

Sales: (602) 067-7435 
FAX; (602) 921-8312 


gr«r6-r.O.« 
lONrtro sxwnfxra*. MdSII AmMisr 
EXPRESS APOFPOorden. WDurCuiraMee 

conmew: ttiMM a hwAM cturge li not re 

(undiMr orodua mwi tc undamuM «id « 
onjntlnndiMn. Hard Dnv«4 InMnanoMl )* « 
dMBario(lnsi«)COis>r*u(HnNe<warti.ln;. ITT 
and AT artndmanaodtttlnieniiwnMBuB- 
neas MadMies Ceracranon. 


.All Products 3 
come with a 
30 Day 

" Worry-Free” 
(iuarantec and 
Replacement 













FAX 

NETWORK 

Call for pricing 

Novell Advanced Netware V2.15..S1799 

COMPATIBLE 

Novell EI-S Ixvcl I 4 User 429 

Novell EI-S I-evel B 8 User 949 

Novell NE 1000 Ethernet 

Woiksiation Board 169 

.Novell NH 2000 199 

ARCNciPC130 - —.135 

8 MHZ. TURBO 

1 flc^y, 64(HC. AT style keyboard, 
monographics card, mono monitor. $699 
Color Sysiem add $150 w/20 mb 
add $249, w/30 mb add $269 

286 Bulldog lOMilZ 

arc: .Net Active lluh/Passivc Hub289/72 

Western Digiul Eihcma Card 229 

Saveli Irained A aulhohted 

BULLDOG 386-20 MHZ 

1 mb Ram, 1 .2 floppy $1595 

BULLDOG 386-25 CACHE 

c^mpaD 

BUUJXXj 386-33 CACHE 

386 urn 40 mb $4.‘<95 

Let mt erntfam /Jg'air a system foe yam- 
amr techmcml staff is secand ta nenr.' 
386 20 Mil/. Portables 

286 Desk Pro I2mhz 1.540 


[J^WEEK 



2S6H Desk Pro 1899 

Compaq II Model IV 2879 

Compaq Port. 386 Model 40/1 00 

5579/6899 

Compaq 111 20mb/40mb 3S9.V4069 

Compaq 386-S model 1/20/40 

2350'2595/3075 

Compaq 386-25 110/300 7195/9199 

Compaq SI.T w/20 mb 3895 

Co!>ipiq SLT w/40 mb 4375 


IBM 


PKRSONAL SVSTEM/2 
Model 70 Portable 60/120 ....$5789/6250 

Model 30 286 w/20 mb 1 950 

Model 50 - 30/60 2375/2639 

Model 70 - 60/120 3899/5899 

Model 80 • 40/70 4579/5049 

Model 80 -300 8899 

Model 55 SX 30/60 2879'3179 


MATH CC)-PROCI^ 


H/'vr gat jf«mr mmimbtr! 

8087-3/8087-2 99/125 

80287-8 189 

80287-10 219 

80387-16 .....339 

80387-20 379 

80387-25 479 

80387-33 639 

80387 .SX 299 

256K Ch.p^/64K Chtpa Call 


MONITORS 


m:c 

Multisync 11 

A S499 

Multisync III 

D 649 

Mulusync 4D1I50 
.Multisync 5D 2350 
Mulusync XL 

19' 2125 

HIM 

8.503 $209 

8512 459 

8513 VGA 559 

PRI.SCbTON 

MAX 12 $149 

L3ira 16 845 

I IX 12K 449 

IHtrasync 475 


MAGNAVOX 

Amber 776 $89 

RGBSO 8762 ... 249 
EGA 9CM053 .349 


MnSLBlSIH 
Diamond Scan $499 
H1^5-15“...1225 
111-6905-19“ 

(TK) 2250 


ZI-NTTII 
1490 $629 



HOLIDAYS 


1 mb Ram, 40 meg hard disk $2799 

AST 

AST Premium 286. 1 0 mhz, 0 wail slate. 
512K DOS keyboard, controller 

1.2noppy $1295 

AST Premium 386 Model 300C 20 mh/. 
1.2 floppy, 1 mg. DOS keyboard ,..$2699 
An AST eamigmurt carry • I year 
warraMty 


LAPTOPS 


Wha saytyam caa't taJu it withyam.' 

SEC MullisneedllD $247$ 

Toahiba 1000 639 

Tcshiba 1200 1849 

T«hiba 1200F 1395 

T«hiba3100E 2689 

Toshiba 1600 3250 

T3200/T5100 3395/4239 

Toshiba 520040/100 4999/5389 

i^enith Super Sport 20 mb 2299 

Zenith Super Sport 286 20 mb 3025 

Faci/ie Jfim tMtemal Jriret arailahU /ar 
mofl l^loyt « Call for yrices! 


' dmveS 


Seagate 20 mb w/conir.ST22S $239 

Seagate 30 mb w/contr. ST238 269 

Seagate 40 mb for AT ST251-1 329 

Seagate 40 mh for AT ST25 1 309 

Seagate 80 mb ST4096 559 

Eat Drives for PS/2 360/1.2 ...... 179/199 

Toshiba 3- l/2*720KinL. 89 

T«hiba 3- 1/2“ 1.44 mb, int 95 

Toshiba 5-1/4" 360K int 68 

Toshiba 5-1/4* 1.2 mb. int 89 

Bcmouli Box II 5-1/4" 20 mb. int. 975 

20 mb ext. w/card 1195 

20 mb.dual ext. w/card 1769 

44 mb internal w/card 1159 

Plus Hard Card 40 669 

Plus Hard Card 20 539 

Plus Passport 20/40 475/579 

Pnam 130IDIAT 1199 

Pnam 1 60 EC 1550 

Priam ID 250 EC 1795 


MICE & Mac 


Microsoft Mouse w/windows .. 


I.ogitech Scries 9 Bus 85 



EPSON 

810 200 CPS. 30 M.Q $189 

FX 850 264 CPS. 54 Nl/J 339 

FX 1050 264 CPS. 54 Nl.Q 439 

1X3 510 225 CPS. 75 NI.Q.... 339 

LO 850 3 30 CPS. 88 MX3 

1.Q950 330 CPS. 88 Nl.Q 519 

LQ 1050 330 CPS. 88NIX3 709 

LQ 2550 400 CPS, 108 NLQ 899 

DICOMX 

Dicoftix 150+ $339 

OKIDATA 

1 82 Turbo 1 80 CPS. 30 NTX3 229 

320/321 300CPS.62NLQ 339/469 

390 270CPS.90NI.Q 459 

391 270 CPS. 90 N1.Q 639 

393 450 CPS. 120 NLQ 989 

393 Color 1069 

TOSHIBA 
321 SI. 216 CPS. 72 M Q 439 

351 SX 350 CPS. 100 M Q 939 

341 SI. 216 CPS. 72 MQ 589 

31IEXPRI-SS 379 

NEC 

2200 170 CPS. 55 M.Q 339 

.5200 265 CPS. 90 M.Q 505 

5300 265 CPS.90M.0 669 

PANASONIC 

1124 160 CPS.53N1XJ 319 

1 180 192 CPS. 38 MQ .179 

1191 240CPS48M.O .229 

1524 240 CPS. 80 M Q .. 539 

1595 240 CPS. 51 NTX3 -449 

3131 17 CPS 299 

User KX4450 1399 

HEWLETT-PACKARD 

lAser Senea n - 1 689 

UerBP 10.<0 

l-aserllD... 2895 

Desk Jei/Dcsk Jet Plus 595/739 

Pacific Dau 1 mb/2 mb 299/435 

Pacific Dau 25 N 1 ...279 

Pacific Page ...459 

Plotter in a cartridge 239 

Headlines in a caitndge 265 

Intel Visual Edge 469 

IBM 

Proprinter X24R 629 

ProprinlcrXL 24E 829 

Proprinicr 111 479 

Proprinierlll XI 649 

CANON 

nJ130 ....719 

LPOSllI... 1695 


(iRAPrilCS 


livercx Micro Enhancer $125 

Genoa Super Hi Res 145 

GcnoaSlOO. .189 

Gcnoa5300.. .199 

Genoa 5400 269 

Hercules Graphics Card 169 

Hercules InCoIor 199 

Hercules VGA .169 

Orchid 800 VGA .159 

Orchid Pro Designer w/256K 239 

Orchid Pro Designer + w/S12K 319 

Paradise Auto Switch 480 139 

Paradise VGA Plus 



STB Chauffeur Iff 

129 




.$145 


199 

...109 

Vega VGA .. 

229 

89 



...185 

Vega V Ram 

369 


ATI Wonder EGA 800 .. 
ATI VGAW/256K/512K 


,.175 
269/359 


SOFTWARE" 


Aldus Pagemaker 3.0 

Garion ProDevcloper 

Clipper 

DBase IV 

Enable O/A 

Foxbase + 

Freelance Plus 

Framework ni 

Harvard Graphics 

IBM Display Write IV 

I^us 2.01/3.0 

Micmscd'i Word 5.0 

Microstd'i Excel 

Multimate Advanuge II .... 

Peachtree II Complete 

Paradox 3.0 

QAA., 

SuperCale V 1.0 

Symphony 2.0 

Ventura Desktop Puhl 

Word Perfect 5.0 

Wordsur 2000 + 3.0 

Wordstar Pro 5.5 

LalM af athtr taftwarc 
amd all ihc priett arc 


S489 

389 

419 

449 

419 

189 

309 

449 

279 

269 

..299/329 

215 

289 

269 

149 

445 

209 

299 

419 

479 

219 

269 

209 

•wuieMe- 
kyte size. 


TAPEftftIVE&-~ 


Everex 60 mb. inL 

Archives 40 mb mL 

CMS 60 mb. int./ext 

CMS ISO mb. iniemal 

external 

Archives 60 inl-or exL w/card 
Archives 150 int. w/card 


$599 

299 

599/635 

799 

859 

579 

949 


MULTI FUNCT.BOARDS 


AST 286 6 Pack w/5 1 2K $279 

AST 6 Pack Plus w/384K 189 

AST5251-n ♦Fjichanced 529 

AST Rampage 286+ 399 

Everex Mini Magic w/o K 69 

Intel Above Board +8 w/2 meg 699 

Intel Above Board + w/512K „..389 

Intel Above Board 1/0 + w/5 1 2K 439 

Intel Inboard 386 w/adapter 979 

Intel Inboard 386 for PC, w/1 mb 589 

Intel Above Board II Plus for 

PS/2 w/oK 289 

Intel Connection Coprocessor 719 

Intel Modem for Col*rocessor -....„..269 

Irma Board III 419 

Ixigical Connection 256/S12K ..449/529 
Orchid Ramqucsl 16-32 w/o K.. ....... 289 

Orchid Ramquest XT/AT w/o K 249 

Orchid Tiny Turbo 2W 205 

Orchid Tiny Tubro Extra 259 

Orchid Tiny Turbo AT 359 

Orchid Ramqualll 7. w/o K ...........179 

MpDEh^ 


The Great CamuaamcMart! 

Everex 1200 int $89 

Everex 2400 int/ext 129/199 

Hayes 1200/2400 295/435 

Practical Penpherals half card 

2400 w/Procomm 129 

US Robotics 2400/9600 149/629 

Supra Modem 2400 int/ext 99/119 

Vcntel Half Card 2400/ Crossulk ....309 
Ventel 1200/2400 Plus 195/.309 


ales Hot Line 1-800-438-6039 




LLDOG 


COMPUTER PRODUCTS 



ROAD • MA!rnNeZ,CeORClA9Q9D7 HOURS: 

[CAUSHS^Ctn-ArrURNSMlI: M<m-Pri8:30«jiv^:3tpjB. 

rAX:{40Gt60-73Sg SaL9>jiL-4p.in. 


m ON REAOERSER VICE CARD 



LT3200 $1899 


• INTEL 80286-12 cpu / 1 wait state 

• 80287 coprocessor socket 

• 640KB on board (expandable to 
2.6MB) 

• Gas Plasma 640 x 400 CGA 
mode, 4 Gray Scale 

• 40M HDD (28 ms) 

• 1.44MFDD 

• 1 RS232 , 1 parallel port 

• 1 CGA/MGA CRT port 



LT35(X) $2299 

• INTEL 80286- 1 2 cpu / 0 wait state 

• 80287 coprocessor socket 

• 1 MB on board (expandable to 
4MB) 

• Gas Plasma 640 x 400 EGA 
mode, 4 Gray scale 

• 40M HDD (28 ms) 

• 1.44MFDD 

• 2 RS232 , 1 parallel port 

• 1 EGA/CGA/MGA CRT port 



LT52(X) $2999 


• INTEL 80286-1 2 cpu /O wait state 

• 80287 coprocessor socket 

• 1 MB on board (expandable to 
4MB) 

• Gas Plasma 640 X 480 VGA 
mode, 16 Gray scale 

• 40M HDD (28 ms) 

• 1.44M FDD 

• 2 RS232 , 1 parallel port 

• 1 VGA/EGA CRT port 


2 Full size expansion slots 


Options: Memory expansion board (2MB / 3MB) Expansion chassis (4 external expansion slots) 
Internal FDD (360MB / 1 .2MB) Converter (12V — 110V) for use in car 

33 Key Keypad 5 hr external battery 



MD3410 MD5030 




MD7240 


$2199 


• INTEL 80286-1 2 cpu / 0 wait state 

• 80287 coprocessor socket 

• 1 MB on board (expandable to 
4MB on motherboard) 

•101 key enhanced keyboard 

• 1.2MFDD 

• 1 RS232 , 1 parallel, 1 game port 

• 8 expansion slots 


Options; 


• INTEL 16MHz80386-SX cpu 

• 80387 coprocessor socket 

• 1 MB on board (expandable to 
8MB on motherboard) 

*101 key enhanced keyboard 

• 1.2 M FDD 

• 1 :1 interleave HFDC 

• 1 RS232, 1 parallel, 1 game port 

• 8 expansion slots 


• INTEL 80386-25 cpu / 0 wait state 

• 80387 coprocessor socket 

• AMI CACHE 386-25 Mark II MBD 
64KB cache memory 

• 2MB on board (expandable to 
16MB on motherboard ) 

• 101 key enhanced keyboard 

• 1.2 M FDD 

• 1:1 interleave HFDC 

• 1 RS232, 1 parallel, 1 game port 

• 8 expansion slots 


Hard Drive 

20MB (65msl$2ig 40MB (28ms)$339 BOMB (28ms) $559 120MB (28ms)$659 

VGA Monitor 

MYCDA Monitor $339 

VGA Card 

Resolution 640 x 480 $119 | Resolution 800 x 600 $149 

For Regional Distribution Centers, please call: 1 - 800 - 562-1071 
Manufacturer: PAO”KU Inti CO. LTD 

241 James St. Bensenville, IL 60106 

AIYODA 


CIRCLE 271 ON READER SERVICE CARD 




@ COMPUTER DISCOUNT WAREHOUSE" 



aEmefsan 



CDWT’^LETS YOU BRING TNE 
FAMOUS EMERSON EC800 
BUSINESS MACHINE HOME 

Comes Reedy to Use with a 30 
Mea Hard Drive Loaded with the 
Following Software Menu Mage 
Home Accountanl. WmOow Works. BorWnd 
Quattro and BorlandS<>eiuck 


.53 


COW ” phce « 

Your Choice oi Oolor or Mono Mondor. 
AD04199.00 tor Color. Sa4.10 tar Mono 


PACIFIC 


PAOFICOATAZSnlCartrdBe 28346 

MCnC DATA Postacnpl CwWge 478.60 

PACFCDATAPtaOernaCarn^ 24740 

mCFC DATA 1 Meg Upgrade 263.30 



WHY PAY 
RETAIL? 


Intel HKII 

INTEL BOARDS A COPROCESSORS 







SPEED UP YOUR 



INTEL Connect Co-processor 

712.43 



CDVi Sells 
For less ^ 


MATH COPROCESSORS 


AND SERVICES YOU BETTER 


INTEL eOB7-2 
INTEL 6067-3 . 
INTEL 802874 


$119.90 

95.20 

137.30 


INTEL 80287 8. 
INTEL 80287 10 
INTEL 80387 16 
INTEL 80387 20 
INTEL 80387 25 
INTEL 80M7 SX 
INTEL 80387-33 
INTELaOC86A 


$206.59 

223.55 

389.60 

39065 

541.92 

36242 

975.20 

395.50 


HARDWARE, SOFTWARE & PERIPHERALS AT mawHT PRICES 



WHY WAIT? CALL COMPUTER DISCOUNT WAREHOUSE" NOW! pmsd 

WE SELL NAME BRAND ITEMS FOR LESS! iWM 

MMC 


lhe$i Suspot SOMO) CST MdwRI 


0 ( 800 ) 233-4426 


MARKlTlNr; CCIIIWCII IM E M B E Rl 


In Illinois FAX 

( 708 ) 498-1426 ( 708 ) 291-1737 

CIRCLE 109ON READER SERVICE CAI 


Apply for the COW Credit Card 








HIGH 

TECHNOLOGY 

LIQUIDATORS 


INVENTORY 

CLEARANCE 



Turbo SPORT 386 

Ponable Laptop Computer 
For the Professkx^ Whd Wants Power 

Call ( 800 | 992-2873 Anytirhe. 
24 Hours A Day. to Order Your 
TurtxjSPORT 386 Today 



Only 
$ 2995 ! 

Includes: 

80366 32'Bit Miaoprocessor 
2 MB RAM 

40 MB. 26 ns Internal Hard Drive 
3.5’ 1.44 Floppy Disk Drive 
1 2/6 MH 2 (Switchabie). Zero Wait State 
Internal 2400 Baud Hayes Modem 
80387 Math Coprocessor Socket 
RGB Video Support-Color 
25 Line x 80 Characters 
640 X 400 Pixel Resolution 
'Page White* Fluorescent Backlit LCD Screen 
Ful Funciioa 79-kM Detachable Keytx»rd 
MSOOS 3.3 Operating ^em 
Real Time Clock & ^lerxlar 
Serial Port 
Parallel Port 
Battery arxl ^dapter/Charger 
I Year Fun Warranty from Zenith Nationwide 


Charge by Fhorw: Msa. MaaerCard 
and Mrerican Express Accepted 

Ask About Other Available Accessories. 
Dealer Inquiries Invited 


HIGH TECHNOLOGY 

LIQUIDATORS 

( 800 ) 992-2873 

212-A MARRAY DRIVE, 
ATLANTA GA 30341 


HTL is a Division of inlerrtational distributor 
Craftsman Electronics, Inc. 



CIRCLE 349 ON READER SERVICE CARD 


PROf ECT YOUR COPIES 

OF PC MAGAZINE 

Make your collection of PC Magazine a handsome addition to your office or home— onty protect 
and organize your copies for easy reference! 

PC Magazine Binders and Coses ore mode of durable, luxury-look leatherette over quality 
binder board. Custom designed for PC Magazine, every order receives FREE tronsferfoii to 
mark dates and volume numbers. 

FOR MST SERVKE CAU lOU-FREE 1-800-972-5858 


MAGAZINE BINDERS 


HoW your 
issues on 
individuol 
snap-on 
rods. $9.95 
eoch; 3 for 
$27.95; 6 for $52.95. 


PC MAGAZINE 



I c/o JesM Jones Industri*! 

I 499 Eost Erie Avenue 'PModelphio. PA 19134 

Pleosesend □ Bnders □ Coset Quantity 

Payment enclosed $ * Add $1 per cose/ 

I bir^ for postoge& handling. (Outside USA, odd 
' $2.50 per cose/nnder ordered, US currency only.) 
Chorgemy: 

I □ Ai^ Visa □ MC (AAinimum order $15.) 


_Exp. Date_ 


Store your copies for individual reference. 
$795 each; 3 for $21.95; 6 for $39.95. 


Cord No 

I MrJMrs./Ms , 

I PlnicPraiiMNaM 

I Address 

I N»P0 kiNuiibMflMM 

Gty 


QRCLE 107 ON READER SERVICE CARD 




CallACF 

iLwcdSTaivcoiiPiaiuiDi | 

ACPAavwKtactfd*^ 

ACP Mono or Color w'pnnl pofi 49. 
ACP EGAOSO . 99. 

ACP Supar€GAr490 129. 

ACPV6A/4W 149. 

ACPVGA/2S6.2S6K 199. 

ACP SuperVGA. 16 M 249. 

DEI Mum L/0.2s.p.g.dk/XT 99. 
ACP Sa-Pak compMWXT.OK 69. 

ACP286Acc«Hertlor/XT 199. 

ACP MulU M) ««1loppy coniryXT 99. 
Duel Floppy emmn mmoat/xt 69. 
ACP Serial I/O cerd/XT 29. 

ACP PvMei VO carimSAT 29. 
ACP Serial VO card/AT 39. 
ACPGamead^pon/XT&AT 29. 
ACPEPAOM pfograiTimacMportflTP. 

ACP 576K Card. OlVXT 99. 

ACP AT Prototype card 29. 

OFI 3 0Mb Mulb VOnOMKi/AT 129. 

OFl2000 2MtyAT 99. 

AT Mulb VO 99. 

OFI Mab«2Mbuees1MbdRAM 99. 
on WavMiMaiM] .199. 
Of iflambank 2/PS2 SOW -...149. 
No Slot DodVIBM 45. 

APOrMEAMAMOS 
XT Turbo W/6IOS/8MH2 69. 

XTTurbo W/BI0S/10MH2 69. 

AT286iweiOS/10MH2 _..166. 

AT286<weiOS'12MH2 -..249. 

AT2aeweiOS/12MtU/Baby .299. 
Mytex MI369-20.0k to6MbAT1 149. 
AT 306 w/SlOS/20MH2/Saby 799. 
AT 386 w/QIOS/26MH2«aby 999. 


AST AasMTc/r 

Xtofmef/286 S12K 10MH/ 575. 

Advantage 2/366. OK. PS/2 396. 
Advanta(ie2.512K PS/2 456. 

Advantage AT. 126K 278. 

Rampag«2-2a6.St2K.MooSa60 599. 
Rampage PIIJS/WC/SI2K.PS/2 499. 
Rampage Pi>ft2e66i2K AT 419. 


toll-free 1-800-FONE-ACP • 1-800-366-3227 


I tIffVT DEVICEMMCE 

Advanced PC K0)ite»ra» 

5160 64kay XT/ATswNchable 49 
5161101keyXT/ATswitchable 96. 
KfITAOMfCS 

XB5151 Oehiu IBM w/99 keys 139. 

KB101 101k«y/AT 110. 

U8101 101 kay/XTAT.PS2 ......79. 

LOGfTeCH 

Bus Mouse PC0(T/AT NEW.' 99. 
Serial Mouse PC/XT/AT AlfIV.' 109. 
Serial Mouse PS/2 NBWf . 99. 

mcifOSOPT 

Bus Mouse w/PC Paeitbrusb 99. 
Serial Mouse w/PC PauXbrusb 99. 
Serial PS/2 w/PC Pwitbrush 
me T^etmologlm 
PC Mouse serial l^/AT . . 



the i 
Complete I 

Half Page 
Scanner 


Scans a 4' width with 200dpi resolution, 
includes the powerful SmartScan editing 
software and it's now available from ACP 
for under $200. 


256K 120ns 4. 256K100n$ 4. 

lMbt20ns 13. IMblOOits 14. 
iMbOOns 15. IMbTOfts 19. 
256x9 120r» 33. 256x9 80ns S9. 
256x9 lOOns 42. 64Kx1 2. 

'Mbx9 SIMM Module 120ns 124. 
iMbxSSlMMModuleiOOns 134. 
1Mbx9 SIMM Module 60ns 144. 


COPPOCESSOP CHIPS 
■INTEL 

8067 89. 80367-20 429. 

6067-1 169. 80367-25 499. 

8067-2 1 42. 80367-33 649. 

60287-6 149. 80367-SX 349. 

80287-8 225. IIT 80C287/12 266. 
80287-10 259. IIT80C287/20378. 
80387-16349. 


IMCAOAOUS 

13SSn45Mb.ES0l/H.28ms 1149. 
1335/70Mb.MFM.FH.29ms 689. 
6MX7DA 

XT 106&/70Mb.FH.MFM.27ms 799. 
XTl14Qn20Mb.MFM.?7tns 1496. 
XT 4380E/330Mb.ESDl ...... 2S49. 


Laptops 
for less. 



Editor's 

Choice 


Why 
ACP 

mtrl.TOSHIBA 

• Pricing • Service • Availability 

We won 't be undersold for laptops & printers. 


EGA Wonder 
VGA Wonder (1024x768) 2S6K 309. 
VGA Wonder (1024x768) 512K 385. 
ATI2400etc nt Modem 179. 
OEMOA 

Super EGA/Hi-Res Plus 196. 

Super VGA/Hi-Res 249. 

Super VGA/256K 299. 

Superspactrvm mono /CGA 7$. 

PAMDISE 

Autos«r<chEGA480/Hi'Ras 119. 
VGA P1U1/800X600 149. 

VGA Plus 16«)OX600 199. 

VGA Prolessional/BOOXeOO 268. 
HEPCULES 

Hercules VGA 199. 

Color Card 135. 

INTEL 

lnboerd386PCIon6MHMMb 599. 
lnboard386/ATto386/t6MKa 999. 
AboveBoard 2 Plus «^1 2KPS 495. 

AboveBoard Phis w/512K 387. 

AboveBoard Plus I/O W/512K 487. 
OPCtdOTm 
DasonerBOOi 

ProOtMnerV. . 

PreOesignerflusVGA 16/512K 319. 
RAM^ST 112. Mod S(V60 219. 
OUAORAMSdNI 
MKrolaaerll bufler W/64K 269. 

Ouadspnm XT a cca ler a toi 79. 
LibenyEMSXTcard.OK salel 79. 
Silver Ouadboerd Sixpak comp 79. 

vioeor 

VEGA OMioc EGA —...169. 

VegaVGA.480 199. 

FastwmtVGA 16-b« 2M. 

VramVGA 


Fioppr oiu ORim 
sowr 

3'/}^l^cro Floppy 1 44Mb ». 

7EAC 

5SBV 360K Floppy/PC/XT/AT .. 77. 
TOSNUAAmPtCA 

FDD4403 3'/?' 720K wdut 79. 

3'/j' 1 ' 


N0040 360K Floppy Mack berel 79. 
N004E-G 360K Floppy b«ge 79. 
NCXWOE-G 1.2Mb AT bMge 99. 


5'// 360K for I . - 
5'/4*t 2Mb tor PS/2 219. 

5V4' aeOK for Laptop 
1 44 Mb UniMfsal Onv* 


VGA 16-biV256K 299. 


KMAEdAOrfvM 
Bemoulk 20Mb PS/2 999. 
Bernoulli 44Mb internal 5V4' 1099. 
Bernoulli Dual44Mb ext S'/4‘ 2299. 
BemiwHl2(IMb internal 9it' 1099. 
Bernoulli Duai20MbextS'/4* 1799. 
Tn-pM20Mbcannilge.51/4' 199. 
Tn-pak20Mbcanndoe.r 258. 

PC2/V) Adapter c«d . 149. 

PC3B/S0 Ad^er card .. 



Mwisenbe 8425. 21Mb 229. 

Muusenbe 3053. 44Mb ...... 449. 

Mmisenbe 3065. 70Mb 619. 

Miniscnbe 8438. 30Mb 249. 

Minisenbe 8450. 42Mb 299. 

Mmisenbe 3130E. 120Mb 979. 

PLUS Dmvwlopmmni 
PIU820 Hani(anr20Mb.49ms 529. 
Plus40 Hardcard. 40Mb.39ms 698. 
PasspomTO 429. 

S£4d47E 

20(AbST22Sl65mi)HH.MFM 229. 
30MST238R(65ms)RLLKH 249. 
40MbST251(40ms)MFM.HH 367. 
40MbST251-1(28mi)MFM.HH 366. 
60MbST277R(40ms) RlLHH 466. 
40MbST40^28m$)MFM.FH 519. 
60MbST40^28msiMFM.FH 569. 
20MbST125.3S'(40ms)MFM 259. 
30Mb5T138.3S'(40ms)MFM 279. 
EfESTBIM OtOfTAk 
HlecardPS30 PS/2 modH 30 369. 

Filecard30 399. 

1006V-MM1 IBbliMFMM. 129. 
1003V-SR1 RLL31 129. 

1006V-MM2 F/H MFM 1 1 .. 134. 
10O2-27X6bilRliyXT 79. 

WX1 Controller MFM/XT 69. 
WO286-WOM20. AT/266 MB ceN. 

{ THHBMWP/VCD ] 

ALPHAtPCPO 

VCRVideotrax 

tape backup card 269. 

VCR Videotrax 

tape backup PS/2 349. 

m^TOMb bickup<ntanul) 326. 
2040 20Mb backupimiemai) 425. 
445A 40Mb bacfcuplextcmal) 499. 
A/KMIVE 

XL5540 40Mb mtemai/AT 359. 
XL5540e 4DMb extemal/AT 489. 

["williEBWJW ] 

cmzEw 

1200 149. 1800 179. 

HSP500 369. HSP$50 519. 
OtCONKS^OOAK 
150PIU&300P 349/449. 

EPSON 

DFX5000 can. L0850 599. 

U810.- 198. L01050 779. 

FX850 349. LO950 cell. 

FXIOSO 479. L02550 call. 

LQS10 359. 

Advai>e*a Co/yiutBf Products 
...your M lire Epaon rtaakir 
HEWLETT PACNAPDIonlm^lC. 
25 n 1 cartndge (comp ) 345. 

Spreadsheet cenridge (comp) 165. 
Z cartndgalcompatible) 119. 
JetwartfMb upgrade memory call. 
IBMPPINTEPS 
Propmterll.MOcps 419. 

PropmterllL 549. 

Pn>pnn(erX24L 240cps24pin 649. 
Proprinter XL24E.240cps24p 799. 

P2200. 24Mi(360x360dpi) 349. 

PSZOOi^ 549/719. 

LC890 Silentwmvr 3396. 

0400474 

ML390>d91 - -... 499«59. 

ML39ia93C 995/1095. 

PANASONIC 

1180/1191 194/257. 

1592^595 427/487. 


NETWORKSHAN 


NOVELL 

ELS-I Starter Kit . — 
ELS-IIStanerKit 


WE8TEPN OlOlTAL 

SUrLanPLUS 

kll w/sw(3 users) 699. 

(network for less than S300/node) 

\AaNet LAN software 91 

Starliub 310. 

Ethercard PLUS 269. 

Etfwreard PLUS TP 

(twistedpairs) 349 

Ethercard PLUS-PS/2 
(microchannal) 349. 



Top Ten Mail-Order 
Company 
February 1989 


InoTTBa 


STAR 

NX 1 000. 80 cd. 9 pm 199. 
NX 1000. Rainbow. 80 col. 299. 
NX 2400. 80 col. 24 pm. 299. 
7057904 

P321Sl.24pm.216cps 399. 

P341SL. 24pm. 216qis 499. 

P3S1SX 889 

Exprasswnter 301/31 1 338/409! 

Toshiba Paoela$ar12. 

PageLa$er6 1499. 


NOU570W IW577r(/MEWT5 

OMPS2/52MP.atc call. 

SCANCAO call. 

0MPS6Ai«1/62/695 call. 

CALCOm 

1023 caM. 1042 call. 

1042 caN. 1044 caM. 

KURTA 

12121st . 419. 12x17..-. 699. 

36x48 2666. w/4 button curv 

SUMUairETCH 
12x12 366. 12x18 


ACP's Own 
Top-Qualily PC 
Compalibles! 





AdwemdUOOEUS 
I2006audw/soflware(int) 49. 
I200t)audw/sofiware(exi) 87. 
2400baud w/software ml) 96. 
2400baud w/$oflware(ext) 139. 
PS/2 1200 BautXint) IBM 169. 
COttPlSTEPC 
CFAX 4800 PC fax bovd 297. 

CFAX 9600 PC tw board 437. 

Hand Scan 400 

200.300.400dpi resolution ...-.176. 
HatflPage Scanner 166. 

FdiPage Scanner $41 

CompMe Answering Machine 227. 
M47E3 

1200/2400 (mtemal) 296/438. 
Smaitmodem 2400 (external) 429. 
Personal Modem240() 189. 
INTEL 

Connection Coprocessor 689. 

optional 2400baud Modem . 219. 
24006 Modem2. 502.60.70.8 319. 
24006 Classic Modem2. 269. 
mOENT 

Pocket MODEM 1200 saM79. 
PRACnCAL PERIPHERALS 
12002400 (mtemN) 64/149. 
12002400 jextemal) 79/178. 
PROMETHEUS 
2400G lextemal) 199. 

1200024006 (mtemal) 79/149. 


tSMMONITORS 
8503/8512 
8513/8514 549/1195. 

NEC 

MiAUyrc 4059 — 1299/2599. 

MulbeiTCGS 259. 

Mifteync 2AJUJU3fc 30 49ei«99. 
MuRisyfK XL 2^024x768) 2099. 
SAmUNO^IMTEC 
1256A12‘amberTTLmono 79. 
1457A14' amber llal screen 99. 
1457Wt4'whrtenatscraen 99. 
1464K 14' CCA/RGB Color .-. 228. 
1453 14- EGA Color 369. 

14530 14' VGA Color 299. 

1455 14' Mulbscan Color 439. 

5671 11 Fullpg white wcard 099. 
WYSE 

W/SOWYS0 14' terminal 339/449. 
WY60WY150 769/349. 


All-New 120 Pg. 

1990 ACP 
Buyer's Guide 

Now Available! 


5-1/4' OSOD/flSHD 9n4. 

S-l^-OSOO — 15 

31/rDSDDHO 31 

mPoMfoU Certrtdeee 

OC 2000 40Mb 10.96 

DC 1000 20Mb. 15.95 

OC 600A 60Mb 24.95 

OC 600F/W 67Mb 20 JS 

OC aOOXl/P 45Mb 24 J5 

BULK 

5 1/4' OSOD box of 100 — . 35. 

5 1/4' DSHD box ol 100 59. 

31/2*0800 box of 100 120. 

3 1/2- OSHO box of 100 229. 

AdmteedPRPfTER BUFFERS 

ACP 256K paraHet buffer 109. 

Advaneed SWTTCH BOXES 
ACP 2-poiiticmAB. 3636 27. 

ACP 2-posRionAB. 2525 24. 

ACP paralM/scriel converter 59. 
ACP serol^aralM converter 58. 
BuffaloSXKshere(upto7] 499. 
Logicel Connection 2Sw 479. 
INTELUCOM 

LongImk-ParaM 1 39. 

TRIPPUTE 

lsobar4 surge supp w/4 outlets 51 
isobars surge supp w/8 outlets 66. 
Line Conditioner w/4 outlets 1 48. 
Backup Power Supply . 450w 298. 
Backup Power sup^. 750w 496. 
BeckupPiwerSupply.120l>w 649. 
Backup PowerSu^.2000w 1196. 

IcOMPtfiaircuNig ~[ 

407 Aaaaarch 

A^ Bravo. Mono w/20Mb caN. 
AST 286. Mono Sys w/20Mb caN. 
AST 386C. Mono w/40Mb caH. 

can for aH AST modm. 

EPSON 

NEW' LT L^lOp 286 caH. 
Equity I*. lU caN. 


• New Case Design 
tar the ‘90‘sl 

• New Low Prices 
on 386 models! 

dvaneod SEE Clenoa aavaSS 
Advanced386/20 base lyslem caN. 
Advncd386/20 Mono/40Mb caN. 


Advanced366/25 base Mem 
Advncd386/20Mono/40Mb.. caN. 
AdvancadmOonaaaavaEE 
Advanced2B6/10barebones caN. 
Advanced266/12 bartbonee caH. 
Advanced286/12 biM sy^ call. 
A0vanced286/16 base syitem . caN. 
Advancad XT Clonaa savaSS 
AMnced XT/10 bare bones call. 
Advanced XT/10 base sysam call. 


call ACP tor more system 
options anil details . we can 
help you cooligure the system 
lhal'sbesi loryounghi 
over ihe phonal 


Prospeed 21 
UttrMe 


SHARP 
4641 Laptop 
rOSHM4L4PT 



SuperspoH Modei2/Model20 call. 
Superspon 286 

Model2Q/ModeM0 caH. 

Turbosport 386GB6 w/modemcaH. 


ACP Special Buy! 


ilUl 

1200 Baud Intamal 

PS/2 Modem 


While Stock Laetst : 


SOnWARE 

Akkis PagemakerTBM 488. 

AMus Pagerruker'Mac 388. 

Adobe IBustrator 88* 299. 

Ashton Tan dBase III* 429. 

Ashton Tate dBase IV 479. 

Ashton Tale Signmaster 140. 

Ashton Tate Muflimate Advil 299. 

Borland Ouattro 99. 

Borland Paradox 488. 

CAJ SuperProiect Plus 3 0 268. 

CAl Supercalc V 329. 

Central Copy il/PC 29. 

Corel Draw 369. 

OAC Easy Light 49. 

Orgrtal OB Pubksher 1 04 449. 

FOX Foxbase* Dev v2 1 239. 

GenerK CAOO v1 0 32. 

Gibson Spinwrrte 49 

intuit QuKken v3 0 39. 

Lotus 1-2-3 Ref 30 349. 

Lotus l•^•3v^^ 329. 

Lotus Hal 99. 

Lotus ManuKtrpf 356. 

Lotus Symphony 449. 

Mcrografx Draw* 259. 

MKrografx In-a-ViSKio 329. 

Mteropro Wordstar Pro ref 5 229. 

Mxropro Wordstar 2000 ref 3 199. 

Mrcfonm RBase 5000 339. 

MKrosofl Excel 279. 

HwroMh Windows 286 69 

Mcrosoh Windows 386 1 49. 

Microsoft Word 239. 

McrosoRWorks 119. 

Mcrosoh Chan 249. 

Nantucket Ckpper 488. 

Nonon Ultlitms 69. 

Nonon Commarxlef 59. 

Norton Atfv Utilrties 95. 

Quarterdeck Oesqvww Bundle 149. 

SCOXerKxO/S266v22PS/2 469 

SCO Xemx 0/S 366 v2 3 PS/2 469. 

SPC Harvard Grapfua v2 1 299. 

SPC First Choce v3 01 99. 

Symantec 08A v3 0 219. 

Symantec Timelmev3 0 339. 

Symantec Grandview 189. 

Traveling Software Laprink III 89. 

Xerox Ventura F^blisher 499. 

WordPerfect SO 224. 

-N you don't OM R. call ittf 


Computer Products, inc. ^ 


1310 EEdIngtr, Santa Ana. CA 92705 • FAX 714-558-1603 • Cuatomer Servlea 714-556-1356 • Salas 714-556-8613 

Wo accept MC/VISA/AMEX, no surcharge lor VISA/MC. Your card twl charged until we ship. 100% guarantee, defectrve software repleced immedietely, defective hardware repairad or 
— ' at our dtscreinn hems subtect to availability Prices subiect to change wrthout notice Shipping 93 00 per order ist 10 lbs. UPS Ground Fecwai Express next day available. 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


PRODUCT CATEGORIES 


HARDWARE 


SOFTWARE 


Inventory 

433 

Add-On-Boards 

419 

Business Project 


Lanemaees 

434 

CD-ROM 

420 

Management 

429 

Mailing Programs 434 

Cables 

420 

Communications 

430 



Construction 

430 

Manufacturing 

434 

Communications 

420 

Data Base 

430 

Medical 

434 

Computer Systems 

423 

Data Entry 

430 

Music 

434 

Disk Drives 

424 

Data Transfer 


Preventative 


Diskettes 

425 

430 

Maintenance 

435 

Expansion Units 

425 

Desktop 

Publishing 

431 

Programmers 

Twls 

435 

Peripherals 

426 

Dictionary 

431 

Public Domain/ 


Plotters 

427 

Education 

431 

Shareware 

436 

Power Supplies 

427 

Engineering 

431 

Real Estate 

436 

Printers 

427 

Entertainment/ 


Religion 

437 

Security 

429 

Games 

431 

431 

Sales Marketing 

437 

438 

SOFTWARE 


Flowcharting 

433 

Security 

438 

Accounting 

429 

Graphics 

433 

Statistics 

438 

Business 

429 

Health 

433 

Surveys 

439 


Taxes 439 

Utilities 439 

Word Processing 441 

MISCELLANEOUS 

Accessories . 441 

Bar Coding 441 

Books/Catalogues/ 
Publications/ 


Computer 

Insurance 

Data Conversion 

Data Recovery 
Services 

Disk Conversion 

Diskette Copy 
Service 

Networking 

Services 

Supplies 


445 

445 

445 

445 

445 

446 
446 
446 
446 


ADVERTISING INFORMATION 

PC MAGAZINE MARKETPLACE. 3rd FLOOR. ONE PARK AVENUE. NEW YORK NY. 10016 


■ PC Magazine Marketplace is a special 
economical section designed to bring 
together buyers and sellers in the IBM 
standard market. 

H The section directs buyers to their best 
product and service solutions by grouping 
all listings by category. 

■ Advertisers may select the most 
appropriate advertising options as 
listings/ads are sold by the column inch. 
Second color is also available. 

■ Standard Directory Listings are also 
available and require a 4 issue minimum. 

■ FOR MORE INFORMATION CALL 
212-503-5115 OR 

1-800-825-4ADS 


■ ADVERTISING ACCOUNT MANAGERS 

Christopher Schmitz 212-503-51 18 

AK. DC. GA. MA. NY. OH. PA. VA. WY 

Mia Tomicick 212-503-5175 
(CA 92500 & DOWN). FL. NH. VT. WV 

Kathleen Morris 212-503-5176 
(CA 94000 & UP). HI, NB. TN, UT 

Michael Brooks 212-503-5125 

AL. CT, lA. IL. KY. ME. MI. MO. NM. OK. OR 

Karen Cosgrove 212-503-5156 
AR. CA (92501 Tt, 93999).DE. ID. IN. LA. MN. 
MT. NC. RI. SC. TX. WI. OVERSEAS 

Jonathan Adewumi 212-503-5117 
A2. CO KS. MD. MS. ND. NJ. NV. SD. WA. 
CANADA 


■ NATIONAL ADVERTISING S1AFF 

Group Advertising Director, 
Kathr 3 rn J. Cumberlander 
Group Sales Director, 

Daniel L. Rosensweig 
Support Manager, 

Monica B. Dixon 
Support Supervisor, 

Linda Annis-Lopez 
Sr. Advertising Coordinator, 
Wanda D. Brown 
Production Director, 

Anne Brockinton 
Production Manager, 
Carolyn Bingham 
Production Coordinator, 
Robert Clark 
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m HARDWARE/ADIM)N-BOARDS 




■ o’- 



Umited OfTer: 
Quantity Discounts 


WARPSPEED/386 

Features: 

* Runt all induttry fUndardi: MSDOS, OS/2, 
V/386. 386/Wmdowa 

* Intel 16 MHz 80386 SX CPU 
» Socket for Intel 80387 SX Copreoeaaor 

* Shadow RAM Support 

* 8 Eapamion Slots 6-16bils, 2-8 bits 

* I/OSpccdal SMHztoBseeaisuif cards 

* InicilMvc w/lMb RAM 

* Fully AT CoRipaitble 

* 8.6 X l2-$ Boa^ Dimemions 
' 30 day money-back, 1 yr. warranty 

(800) 627-6998 

gWCLC SSI OW READER SCRVICE CARO 



IINI\ of I’rudticis - Just Ciill ! 


inteT 

0087-2 $112 

00267-8/10 119/179 

80C287-A 249 

80387-16 305 

e0387-2Cb2S.. .. 34^439 
80387-33 539 


$209 




Mouse Serial C9 ....$70 
llimci ScanManPlus $163 


AST, ATL CalcamaHladil, HouiiM 

“ l■>nlc,P^fadGa.‘ * 


MHI WarahotMa, lne.,Bt26li36lh Ava.IMOf. R10M61, AZI606~ 

l•M0■C21•3eee Order Mo: 6Q2-ee7-8877 
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LAN PERFORMANCE IMPROVEMENT 


• Make PC/XT/AT and compatibles diskless terminals wlin local DOS and program storage 

• Single or dual disk emulation of SVk* or 31^* diskettes up to 1.2M6. read/wnte up to 770K. 

• In-board and interchangeable Cassette models using EPROM. Flash EEPROM and SRAM 
technology 

• On-board EPROM prrwammer-simply copy a diskette to program the EPROMs or Rash 
EEPROMs Flash EEPhOMs remotely programmable on LANs. 

• Two Autoboot modes . a Rte (read) and a Programming mode-automatic disk drive designation 
set-up during booting. 

• Flash EEPROM models are eiecthcally erasable. SRAM models are battery backed EPROM models 
are ultraviolet erasable 

• PrcnramrTMWutMesncluded with prograrnrriablernodttiUlNutilities tor remottprogrammrig 
of iWi EEPROMs available lor Rash models on request 

• List prices with memory ICs horn S29S OEM prices and models available OEM with or without 

“ S CURTIS, INC.S 

2S37 North FMrvlew A«8.»8i. Paul. MN 55113«612/631-0S12*Fu 612/631-9508 

• IBM PC. XT. AT. PS/2 and PC OOS are trademarks o< I 8 M: MS DOS s a trademark of Microsoft 
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• 4MB Memory Expansion Boards 
SAVE 5046 • 6046 
2-YEAR WARRANTY 


HP LASERJET II MEMORY 


c««DnM (714) 750-2627 ^ 


DRCLE S5S ON READER SERVICE CARO 


Put any IBM compatible 
software to voice 

lb without any programming! 

Wf Comes ready to run 

Jv DOS & LOTUS 1 -2-S. 

'* Ideel for desktop publishing, 
spreadsheets, accounting 
or data bases for those who don’t 
want to use a keyboard Works on 
any IBM compatible. 

Only $750"" 
with a 30 day money back 
guarantee! . 3 

t $OO-447 0322 ^ ! -• 

CDSInc. 

OeaMr ingui/jM 


NEED THE TIME? 


CLOCK CHIP 

$35 

Automatically sets time and date 
■C.Xt P^225orcompat. 



nary PC.) 
isesNO 


Uses NO expansion slot. Has lOyr. 
battery. Sits under any 28 pin chip 
on motherboard or cards. Installs 
in less than 5 minutes. 30-day 
money back guararrtee. 
DELKIN DEVICES, INC. 

CA 619-273-8066 VlM 

US 800637-6067 MC 
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Enhance your product with a CUSTOM KEYBOARD 


KeyCodetprovuies 


all the electronics & logic needed 


® PCyXT/AT/PS2 compatible ® NO software, ririver or TSR required 

” Connects like normal keyboard ^ Allows simultaneous use of standard 
^ Up to 144 extra keys & macros keyboard when desired 


we can help you at any stage of your 
U3AK development, for more info call: 
Consultants 201 947-6329 


USAR CaMaHairtt. kK 
2160 Norm Central Rd 
Fort Lea. NJ 07024 
(Fu 201 947-2264) 
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COMPAQ DESKPRO 
UPGRADE 

386 MOTHERBOARD 

FOR 8086 OR 80286 DESKPRO'S 

$1595 16 Mhz 1MB 
20/25 Mhz Available 

SEATTLE TELECOM & DATA INC, 

CALL 206-883-8440 

2735 1S2nd Ave. NE.. Redmond. WA 98052 





BLASTl^ur 


V Voted lletsagtof 
^IT Coil Procdtting • AudloTdx 
Tdiemarkdting 
Orders Procatslng 
Call Distribution 

^ Powerline transforms your com- 

^ outer (PC/XT/AT/386) into 6 mulii- 
#'*' line voice processing commend 
center. 

Irxelligenity process your sa'es inqui- 
ries and messages in the background. 
Give your computer some punch* 
Hardware, software, cables, speaker. 
I 2 year warranty 

I Single Line (BtgntOuthi $295.00 

I Multi-line $895.00 

a I0ev«ope>/0€M packages ava»aM) 

P ViaA.>WC-«MEX-COO 

I For Information or Sales Call: 


(415) 652-9600 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


■ ADDON-BOARDS 


■ CD-ROM ■ CABLES 


A ■■ ■ High Performance 386 Motherboards 

AIVII e4K Cache -Won 5 PC Mag. Edttet^ Choice 5 30/89 

33 Mhz in stock CALL 

25Mhz0K $1,950 

2OMhz0K $1,250 

16Mhz0K 1,145 

16Mhz366sx0K CALL 

16Mhz2860K $325 

12 Mhz 286 0K $220 

VGA 16 Bit 1024 x 768 $189 

Fully Configured CfC 

SysiMns AMlIabte 404 ?^ 

fin We have DRAM 

6-2026 Call for Pricing 
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X-BANDIT 

BieaK the 640K DOS barnet and ui* 2 e the 
Advanced Eeaiu<es o' the DM a O standard 
while usir^ only one motherboard sioi 


wsN;rvnfii<>soAiry 

• The Teteiek x-BhxK was speertcaliy Oemgnmi to 
uMn he advanced toahiras af he Leius Intel 
lAci os i : *! EMS 4 0 Spech cjt cn Furhei. he 
X-Bandns SeynenteO Msmory Manxrf capeMity 
aiowa ha laei 10 eeiend DOS size beyond he 
beinei tt « hs aao w n boh 8 and 18 tut versions lor 
usa in he I6M XT XT. and c ompsabia s 
uluoitr 

a S agme nl ed Mewoiy Hsnuj atows ha user to Ml 
oul unused memory sagmeras barmsa n e*OK and 
1034K By davneig' unused porborw 01 memory n 
lOK hc t ements. he user ellecineiy moeasas TM 
size LAN es o is lom so W viere modutes, ioc asamiiie 
ear be loaded eeo h as t high memorv areas hus 
teSev n g ha lower eaOK at TM loi odw applicjWcin 
programs 

a Sfdl Memory Addressrig alliwn he user to M out 
cenvenaorMil memory to 640K 
e Extended Memory Addrestaig « available lor he 
PCATverswn 

e 2 Mb capdofy n a angle siol Up to 6 Mb system 

e Ranty cftec fci ng 

SmtWAKI 

e Easy menu dnva n aulo contiguralian sottwaie 
e Device dnver ndudes prm ipodar and RAM dm« 
a Suthortt muMaslong wih ha achropnala ihal- 


TELETEKi 


aaODMIOirve 
SacramarsoCA 95838 
l9iei92(MfiOO 
■ [9161 VT-TO* 
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wwm 


MOTHERBOARD 

UNMATCHED FEATURES! 

8 MEG ON BOARD ■ NO EXTRA $ 
FOR RAM CARD! LOWER COST! 

$349 (0K) 

GUARANTEED COMPATIBILITY 
AND SATISFACTION! 

FTK D/RECT^i 
800-321-1161 ■ 

301 North H«rTl8on St.. Princoton NJ 08S40 
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■ CD-ROM 


CD-ROM 
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CD-ROM/WORM/ERASABLES 

Software and Drives 

See our display ad eacti morth lor specials 
(Look under index to Advertisers) 

You need competitive prices/experl advice/ 
prompt service/we're the largest & fastest. Free 
(^log * Unconditional Guarantees 
P.0.‘S Accepted * CALL US NOW 
ORDERS 800-ME(^YTe (634-2296) 

Inquiries (212) 737-8400, Fax (212) 737-8289 
Compact Disk Products. Inc. 

223 East 85th Street. NY. NY 10028 


CD-R0M\WE BEAT ANY PRICE 

ALL IBM/MAC DRIVES. TITLES 
LARGE STOCK. New' TAHITI eraseabie drive 
We accept COD. Visa. Mastercard, and Ameri- 
can Express Special library, school, govern- 
ment pricing. Call lor price list. Monthly Spe- 
cials • 24 hour automated order line 
CD-ROM SHOPPER 
1168 Elm Terrace 
Rahway. N J 07065 
(201)866-1666 



CompanioiTallows you to 
add an extra keytxtard and 
monitor up to 600' from your 
PC system unit. 

^ Now available for ^ 
^ VGA and PS/2. ^ 

DEALER PROGRAM AVAILABLE 
PRICES START AT $219 00 

CYBEX CORPORATION 

2800 H. Bob Walic* Avt. 
HuntevHi. AL 39805 
(205) 534-0011 

CtRCU 96S ON READER SERVICE CARD 


■ COMMUNICATIONS 


The Easy Way to Multi-User 


PC SHARE products ofksr tfu* MS-OOS bosod nvuMusor, muttprocMSing A muKi- 
tasKing toluUons. Thss* products ara simpts to install and Msy to uss. You ^ tfw ad- 
vanta^ of a natwodi without Ks complaxitias. 
a Run multipla DOS pro 
grama st tha sama tlma. 
a Each usar can axacuta 
popular singla or mulU- 
user 008 programs, 
a Achlava complete Office 
Automation • work from 
a common data base. 

■ Share iaaar printer, hard 
disk, CD-ROM A other 
expensive peripherals. 

■ Get full monographic. 

caA o..EaAcvJ »iw CaU (800) 8-SHARE-l 

at the Workstation. ' ' 

Join lens of thousands of satisfied users. Whether your n ee ds are accounting, 
wordprocessing, pomt-of-sale, OTP or CAO/CAM, talk to ut and we will shew you how 
easily & inexpensivety you can . . . add • users to one PCt 

2dki PCSHARE 

ZAKlCorporMions420MapleS(..Marlboro..N4A01752eTcl(S08)48Q-0201FAX(S08)A81.059S 
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COMMANDER 

•by cybex 



Control up to 8 
CPU's with one Keytioard 
and Monitor 150 ft. away. 

• IBM PC. XT, AT. PS/2 and 100% CYBEX CORPORATION 

Compatibln xaoo h. Bov wm AMma 

• AvaHible for MDA. CGA. EGA (TTL) Huntwfc. Ai ssaos 
and VGA (Analot) Monitors 


(205)53*0011 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212) 503-5115 or (800) 825-4ADS 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET . . . 
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AMSTRAD512K1FLPY 


SHARP WIZARD $199 ^ JH 

laptops!" A A ^ooO 


FAX MACHINES 

EPSON FAX (LowestS) 

w/Cutter F1000 

$789 

F2000/F3000 $ 

;869/$1089 

CANON Fax 8 .... 

$589 

" Fax 20 

.... $745 

" Fax 225 

. . . $1329 

" Fax 270 

. . . $1525 

" Fax 450 

. . . $1845 

PANASONIC KXP 

80 . . $589 

KXF 100 

.... $625 

KXF 120 

$799 

PANAFAX UF 135 

.... $559 

” UF145 

.... $679 

" UF250 

. . . $1199 

" UF260 

. . . $1399 

SANYO 

SF-2U/SF200 

$625/$799 

" SF515 

... $1145 

AVATEX 110/220V 

.... $535 

NISSIE 320 

$498 

MURATA1200 ... 

$549 

M 900 

$579 

" F30 

. . . $1349 

RICOH RFRSO 

J6G49 

I " RF9d0/RF920 . .$795/$i099 

! " Fax 15 

. . . $1095 

" Fax 25 

. . . $1245 

•• Fax35 

. . . $1499 

" Fax 65 

. . . $1525 

SHARP FO 220 .. 

$649 

" FO300 

$699 

•• FO330 

.... $849 

" FO550 

... $1399 

" FO510 

... $1099 

" UX110 

.... $599 

" UX350 

. . . $1099 

TOSHIBA 3300 . . 

$759 

T3600 

$889 

T3700 

$999 

TF111 

$749 

TF171 

$975 

TF251 

. . . $1065 

TF331 

. . . $1349 

TF451 

. . . $1895 


TOSHIBA LAPTOPS 


T-1000 $619 

T-1200FB $1365 

T-1200HB20MBhrd $1855 

T-1600-286+20MB $3045 

T-1600-286+40MB $3399 

T-3100E-286<-20MB $2565 

T-3200-286-40MB $3269 

T-3200 SX-386SX $3795 

T-5100-386-40MB $3999 

T-5200/40MB ..$4695 

T-5200/100MB $4999 


ZENITH LAPTOPS 


Minisport $CALL 

Supersport 184/184-2 . $1359/$1999 
•• " 286/ 20//286/40 .... $2699//2999 
Turbosport 386/40 $3999 


NEC LAPTOPS 


ULTRALITE2MB $1799 

PROSPEED 286/20MB $2995 

PROSPEED 286/40MB $3345 

PROSPEED386/40MB $4395 


■ ■i-v-OI IDIOLJI FREE 2400 MODEM CARRYING 
IVII I OUDlOrll CASE MICROSOFT WORKS 


MP 286-21 0-2FLOPPY $1799 

MP286-220-1FLPY-20MB $2299 

MP286-240-1FLPY-40MB $2795 


COMPAQ LAPTOPS 


SLT286-20MB $3689 

SLT286-40MB $3999 


EPSON LAPTOPS 


EQUITY LT2FDD/LT20MB-$1 095/1 595 


SHARP LAPTOPS 


PC4602 2FLPY $1359 

PC4641 1FLPY40HRD $2195 

PC 5541 386/40MB $3499 

PC 7241 286/40MB $1999 

MZ100 2FLPY BKLIT $1099 


Packard Bell Computers 


1 Yr Warranty by Sorbus Onsite 
PB686 AT Compatible 286 1 2MHZ 


$795.00 


SOFTWARE 


WORDPROCESSING I Desktop Pubushing 


WordPerfectS.O .$225 
Microsoft 5.0 . . .$219 
WordStar 5.5 ..$245 
Multlmate Advtg4i $275 
pfs Prof Write $CALL 


SPREADSHEET 

Quattro 

. .$150 

Lotus 1-2-3 .. 

..$319 

Excel 

. .$249 

Multiplan 4.01 

..$125 

Plan Perfect . 

..$205 

DATABASE MANGMT 

dBASEIV 

..$445 

Paradox 3.0 . . 

$CALL 


R Base 5000 . 
Paradox 386 . 
Fox Ba3e+2.1 
pfs Prof. File 


..$329 
..$599 
. .$199 
. .$185 


Smart Data Base $289 


ACCOUNTING 


pAC Bonus Pac $113 
DAC Easy Acct . $59 
DAC Easy Payroll $59 
Peachtree Back to 

Basics $179 

" Complete II . .$153 
r” w/DiiaOu*iy .$239 
Great American - 
One Write Plus . . $92 
Accts. Payable . .$92 
Accts. Receivable $92 

Payroll $92 

Time Slips III $CALL 


PageMaker 3.0 $CALL 
pfs Rr«t Publlsiwr . . . $75 
pfs First Publisher 
Graphics Asses $Call 
Xerox Ventura 

Publisher $Call 

Publish It 

(Timeworks) . . . .$129 
Adobe Systems . Call 
Fonts (all Available) 
GEM Decktop Pub .$185 


PROJECT 

MANAGEMENT 


Harvard Total Project 

Manager $405 

MS Project 4.0 . .$319 
Superproject *xo $249 
Timeline 3.0 ... .$373 


COMMUNICATIONS 


Carbon Copy Plus 

(Merldan) $113 

Mirror III $58 

Laplinklll $78 

Fastwireli $67 

ProComm piua $CALL 
Qemm (all vertlom) .$39 


NETWORKING 


Novell Netwara ELS I $479 

ELS II $949 

Word Perfect 5.0 Lan 

(server) $349 

dBASEIV LAN Pak$629 
Lotus 1-2-3 Lan $1609 


MONITORS 


NEC MULTISYNC 

2A $499 

NEC MULTI 4D$CALL 
NEC MULTI 3D .$599 
InECMULTI5D$CALL 


PACKARD BELL 


" 12 " 

" " 14 " 

"RGB 

"EGA 

VGA (WHITE) 
MULTISYNC . 


.$128 

.$228 

.$339 

.$149 

.$399 


MODEMS 


1200 INT $59 

2400 INT $89 

TEL-SWITCH . . . $149 


PRINTERS 


PANASONIC 

KXP-1180 $169 

KXP-1191 $209 

KXP-1124 $319 

KXP-1592 $369 

KXP-1595 $425 

KXP-1524 $499 


LASER PRINTERS 


PAR-4450 LASEH$1299 
TOSHIBA Pag* 6 $1195 
HP Laser 2P ...$999 
DICONIX150 Piua $299 


SCANNERS 


COMPLETE PC FULL 

PAGE $499 

MITSUBISHI-SP- 

MU216AF $595 

CHINON $395 

CHINON w/< 
GENIwoch ....$599 

BHKHS 

DYNA MOU£ 
LOGITECHCTSR .$65 
LOGITECH 
CU HIRES $69 


FAXCARDS 


QUADRAM 

JT9600 $499 

QUADRAM JT FAX- 

PORTABLE $3 

COMPLETE PC FAX 


MONITORS PRINTERS 


800 - 383-991 5 

TELEPHONE PRODUCT CENTER 12603 Hoover St. 


Tenis: Thcic uc PieptymcDi Pricn, Di»cower VISA/MC^^OD * 2 . 9 %, RctncJtmg 20%. Ac" 
ocpt Cftshien QbcJl We check faritoks aedit card. I^toesfubject tochuige, all aalee ate Qaal, 
defiective itBCB repaired, in wairutty. NO SOFTWARE RETURNS 


714-898-8626 

•Garden Grove, CA 92641 


•FAX 714-891-1202 
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Invisible Network. 


Expanded Memory Support. Invisible Network 
is the only LAN that supports expanded memory. On 
computers equipped with expanded memory version 
4 .0, your DOS memory overhead can be as little as 3K 
for a workstation. 13K for a server. And you can Increase 
total DOS memory from 640K to 704K — Now you can 
have over 630K ot tree DOS memory while running 
the network! If you don't use expanded memory, the 
overhead is still low: 60K fora workstation. 80K 
lor a server. 

• Prices include network boards and software — 

Nothing extra to buy. 

■ NET/30 Network Operating System is full-featured, 
easy to Install, and has extensive on-line help. Can be 
used with or without expanded memory. 


"Ooaiperlomance 
under toap, eteganl 
design, low price, 
simple cabling 
reguirements, and 
broad compalibilily. " 
-PC Week 

"The Invisible 
Network is terribly 
easy lo install. And 
it's Inexpensive." 
—LANMagaime 

"A ioy louse. I highly 
recommend it." 
—Data Based Advisor 




Compatibility 

Speed 

Wiring 

Price 


Model 200 

IBM PC/XTAT 
8 Bit 

1.8 Mbps 
Twisted pair 
$215.00 ea. 


Model 300 
IBM PC/XT/AT 
Bor 16 Bit 
3.0 Mbps 
Twisted pair 
$315.00 ea. 


Model 300 A 

Micro Channel 
16 Bit 
3.0 Mbps 
Twisted pair 
$399.00 ea. 


Ethernet 
IBM PC/XT/AT 
8 bit 

10.0 Mbps 
Thin coaxial 
$399.00 ea. 


• File sharing, print spooling, file/record locking, 
electronic mail, menu system, security, network 
management, diskless workstations, diagnostics. 

■ Also compatible with NETBIOS. IBM PC LAN Program. 
Novell Netware. 

• 30-day money-back guarantee and one-year warranty. 
For more information, call (415) 570-5967 or write. 


Invisible Sollware, Inc. 
11BS Chess Drive 
Suite D 

Foster City, CA 94404 
(415)570-5907 
Fax (415) 570-0017 


9600 bps V.32 Modem 

MNP Class 5 


$799 



High speed, error free 
data communications 
without proprietary 
protocols. Effective 
throughtputs up to 
19.2K bps. 


9600/4800/2400/12(X)/300 bps full duplex data transfer 

Fully V.32A'.22bi.sA'.22 and Bell 212A/103J compliant 

MNP class 5 error correction and data compression 

Auto speed detection in Originate & Answer modes 

Two-wire dial and two-wire leased line connections 

Enhanced AT command set 

Non-volatile memory storage 

Full 'V.54 te.st modes 

Call back access .security 

Cable and .software included 


Computer Friends, Inc. 14250 NW science Park Drive 
Portland OR 97229 Order: 800-547-3303 (503) 626-2291 
fax (503) 643-5379 


anCLE 569 ON 
READER SERVKTE CARO 


■ COMMUNlCAnONS 


CompFax Puts Efficiency 
at Your Fingertips 



onsider the benefits of buying 
your unit from CompFax: 

• the most competitive prices* a 
full line of FAX machines to fit 
individual needs*expert 
technical service and support 
• fast delivery •flexible credit 
termseservice contracts 
• price protection warranty 
CompFax puts it 
all at your 
fingertips! 


CompFax 

800 - 243-7775 
Call Today! 

Dealer inquiries welcome 

rp FO-300 Sharp FO-330 
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Ot N^TWOBKINn 

u 

30 Days Money Sack Guarantee For Networking Cants 

KTHERNET 

8 BIT ETHtRNET CABO WITH 8K BUFFER 

COSTS 

707 100E 

$165 

16 BIT ETHERNET CARD WITH I6K BUFFER 
;0T lOlE 

$242 

ETHERNET CARO FOR PS/? 50 60 & BO 

$388 

ARCNET 

8 BIT ARCNET/STAR/COAXIAL 70T-N100A 

S 90 

8 BIT ARCNET/eUS/COAXIAL ZOT N1C0AB 

9 BIT ARCNE7/6US/ TWISTED PAIR 

$116 

ZOT N100AT 

$118 

16 BIT ARCNET/STAR/COAXIAL Z0T-N101A 

S160 

16 BIT ARCNET/BUS/COAXIAL Z0T-N10TAB 

S185 

ARCNET CARO FOR PS/? STAR ZOT N?00A 

$288 

ARCNET CARO FOR PS/? BUS Z0T N?00AB 

8 BIT ARCNET WITH 4 ACTIVE HUB ON BOARD 

S308 

(STAR TOPOLOGY) ZOT NIOOAH 

ARCNET 8 PORT ACTIVE HUB ZOT N006AH 
ARCNET 4 PORT ACTIVE HUB CARO 

$148 

$206 

ZOT N104AH 

$ 74 

ARCNET 4 PORT PASSIVE HUB ZOT N004TH 

S 15 

tANQE HARD DISK 

BOMB. 150MB. 330MB 

Call 

PI EASE CALL FOR OTHER NETWORK ACCESSORIES 

AND MORE DEALERS INQUIRY WELCOME 


>•“ YANG AUTOMATIC 

Iwaaul MACHINES 

1 1 . ORDERING 


714-693-0333 
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Add Multiole 
Stations to a PC 


Do You . . . 

■ Want to nin ttw aanw program from 
dlltorMit tocaHonaT 

■ Want to display Om sanM Intormabon 
on MulUpla aenana? 

■ WanItoaliataasampuMr In a dan? 

■ Naad to acc aaa your oomputor and 
your data from diftorant locaUons 4 
am llrad o( walking back and toilliT 

...You need CO-PILOT! 


Add 2, 4, 6, 1 6, . . . any number of Saleiiite 
monttof* and Keyboards as you require. 


*trkdudM; Host Intodaco box 
iMtt$ tuppod for 4 8«Ma» S<»- 
•orw, Mr «nd on* 

Ito Stoion Inlirlse* box. 


$ 199 - 


zdci (800) S-SHARE-l 

2AKI Corp-. 42D 8t. Mateoro, UA 01762 
Tel (508)48CM3201 e FAX (508)481-0585 
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HW/Computer 

Systems 

begins on following 
page . . . 
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$4595 


Hi-O TOWER 33 MHz 386 
COMPLETE VGA SYSTEM 
Landmark = 58.5 SI = 45.9 
64K CACHE w/150 MB ESDI HARD DISK 

• 74" VGA Monitor with 16 Bit VGA Adapter 

• 2 MB RAM Expandable to 32 MB 

• 150 Mb ESDI 23 ms Hard Disk 

• 1.2 or 1.44 MB Floppy Drive 

• 1:1 Interleave ESDI Hard/ Floppy Disk Controller 

• 64K Fast Cache RAM 

• Socket lor 80387 Socket & Weitek Math 
Co-Processor 

• 2x32 Bit, 5x16 Bit. 1 x 8 Bit Slot 

• 2 Serial, 1 Parallel, 1 Game Port 

• Real Time Oock/CMOS Memory wIBattery Back-up 

• 230W Power Supply & TOWER Case Holds 5 Drives 

• 101 Key Maxi Switch Keyboard 

• 3.3 or 4.01 DOS included 

• Supports— MSDOS, OS/2, PC-MOS/386, UNIX, 

XENIX, DR-DOS, Concurrent DOS 386 




$1795 

Hi-Q 20 MHz 386 
SYSTEM 

Landmark =25 SI = 23 
with 66 MB HARD DISK 

• / MB RAM Expandable to 8 MB 
On-board • 66 Mb 23 ms Hard Disk 

• 7.2 or 1.44 MB Floppy Drive 

• 1:1 Interleave Hard/Floppy Disk 
Controller • 80387 Socket • 2 Serial, 
1 Parallel, 1 Game Port • Rea! Time 
Clock/CMOS Memory wIBattery 
Back-up • 230W Power Supply 8i 
Quality Case* 101 Key Enhanced 
Keyboard • 3.3 or 4.01 DOS included 

• Supports— MSDOS, OS/2, 
PC-MOS/386, UNIX, XENIX, 

DR-DOS, Concurrent DOS 386 

Monitor and card not included 


Hi-Q 

COMPUTERS 

by HIQUALITY SYSTEMS, INC. 

740 N. Mary Ave. 

Sunnyvale. CA 94086 
(408) 245-5836 

fax 

(408) 245-3108 

1 - 800 - 827-5836 


$2195 



•-C I . *1 ' 


Hi-Q 25 MHz 386 COMLETE 
SYSTEM 

Landmark = 34.5 SI = 29.5 
with 66 MB HARD DISK 

• 1 MB RAM Expandable to 8 MB On-board 
(384K Shadow RAM Included) 

• 66 MB 23 ms Hard Disk 

• 1.2 or 1.44 MB Floppy Drive 

• 1:1 Interleave Hard/Floppy Disk Controller 

• 12" Amber Monitor 

• Hercules Compatible Monographics Card 

• 80387 Socket 

• 1 X 32 Bits x 16 Bit 2 x 8 Bit Slot 

• 2 Serial, 1 Parallel, 1 Game Port 

• Rea! Time Clock/CMOS Memory w/Batteiy 
Back-up 

• 230W Power Supply 8i Quality Case Holds 
5 Drives 

• 101 Key Enhanced Keyboard 

• 3,3 or 401 DOS included 

• Supports -MSDOS, OS/2, PC-MOS/386, UNIX, 
XENIX, DR-DOS, Concurrent DOS 386 


$3095 

Hi-Q TOWER 25 MHz 386 
COMPLETE VGA SYSTEM 
Landmark = 37.9 SI = 31.6 
32K CACHE with 66 MB HARD DISK 
1 MB RAM EXPANDABLE to 16 MB 


$1495 


30 DAY MONEY BACK GUARANTEE 
12 MONTH FREE PARTS & LABOR 
FREE TECHNICAL PHONE SUPPORT 


Hi-Q 20 MHz 386SX 
SYSTEM 

Landmark = 25.0 SI = 21 
with 66 MB HARD DiSK 

Monitor and card not included 



WHY DO PEOPLE KEEP BUYING FROM HI-Q? 

We at Hi-Q Computers have built our successful business based upon hon- 
esty, integrity, and customer satisfaction. 

In the past several years, in Silicon Valley, we have sold over 5,000 sys- 
tems to satisfied customers such as UC San Francisco, Cal State Chico, 
Stanford University, San Jose State University, the State Government, 
etc.... 

We still believe in customer satisfaction as you can see by our guaran- 
tees and free telephone technical support offered. Much of our business 



$895 

Hi-Q 12 MHz 286- AT 
CQMPLETE SYSTEM 
Landmark = 15.9 SI = 13.4 
with MONITOR 

• 640K RAM Expandable to 4 MB 
On-board • 1.2 or 1.44 MB Floppy 
Drive • 1: 1 1nterleave Hard/Floppy 
Disk Controller • 12" Monochrome 
monitor • Hercules Compatible 
Monographics Card w/printer port 

• Real Time Clock/CMOS Memory 
w/Battery Back-up • 230W Power 
Supply & Quality Case (full or baby 
size) • 101 Key Enhanced Keyboard 

• 3.3 or 4.01 DOS included 


comes to us from referred customers. 

We pledge to offer the best product for the lowest possible price. Call 
our 800 line today and check us out, you'll be glad you did. 

WARRANTIES - TERMS - POLICIES 

• 30 Day Money Back Customer Satisfaction • 12 Month 100% Parts & Labor 
Guarantee • Visa, MasterCharge- NO Surcharge • COD, Money Orders, Cash- 
iers Checks, Corporate PO's • Fast & Easy — Lease/Purchase Programs • Free 
800 Line Technical Phone Support • Daily UPS Shipping • Call for Accessories, 
Upgrades, and Peripherals • Nationwide Service Contracts Available. TERMS; 

• Prices subject to change at any time • All prices are cash — FOB our plant • 
Shipping, insurance, and COO are extra • No Surcharge for Credit Cards • 
Company Terms on credit approval • California residents add 7% Sales Tax. 
POLICIES: Shipping, COD, & Insurance not refundable. Hi-0 has the right to use 
comparable quality parts as defined. Hi-0 has the option to replace or repair 
defective parts. Defective parts or equipment must be returned to Hi-Q for war- 
ranty freight pre-paid. Returned goods will be refunded within 30 days. 


$650 

Hi-Q 10 MHz Turbo XT 
COMPLETE SYSTEM 
With 

MONITOR 

• 640K RAM On-board • 2-360K 
Floppy Drives • Floppy Drive 
Controller • 12" Monochrome 
monitor • Hercules Compatible 
Monographics Card w/printer port 

• 165W Power Supply & Quality 
Case • 101 Key Enhanced Keyboard 

• 3.3 DOS included 


ORDER TODAY! 1-800-827-5836 7 DAYS A WEEK. DEALERS & VARS WELCOME 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


25MH2 80386 MOTHERBOARD WITH 6^ MIPS 

As Fast As Northgate Motherboard 

$ 1, 450 <0K, 64K Cache) qtyi 

Sl M M Mp ^ytW Ma» COPfQC«$SOC 


2S6Kbi9. 100ns-S48 
IMbx9. 100nsSl40 


8CI3e7-2SMH2 - $495 
256K Cache -$250 


Barehone System w/lM Ram • $1 . 9S0 

I aKiKOiyahlppInaAmfcbHI 


Schwab Computer Came* 

730-C. E. El Camno Real. Sunnyvaie . Ca 94067 
TEL (40e)-245*6666 Fax (406) 24Mt03 


Features: 

'LandmarV > 43 5MH2 
*64K/256K Write Back Cache 
*CX»al ReadWnte Cache 
'Transparent Refresh 
*6MB manmum on motherboard 
'Supports eosOTAVeitek 
'Compaabie with OSrSaod NoveB 
•lYear Fun Warranty 
'72 HR In-Orcuit Bum4nl 
20 MHz also available ® 4 9 MIPS 
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Faitar tlwi tin E«arei step ' ” 
8.3 MIPS! $2,299 (Ok) Qtyl 



FetUires: 

• 64K/2S6K Wry Back Cade • TneS BiMenayLp idi6Me 

• Dual BeailWiy Cade • Support 6038?/WMk 

• I00\ faskr DMA rh'ougnput •iMiX.OSSStoteuConpaiM 

rran Saniml AT « i vear Fuv Wanarty 

• Iranspar«H naresh « CornoMeOocurrertaon 



MIPS 

Cache 

Ok 

4M 

38&33 

83 

256K 

2699 

3149 

386/33 

63 

64K 

2299 

2749 

386/25 

62 

64K 

1499 

1929 

386/20 

49 

64K 

1299 

1729 


Technology' I'ower Knterpri.se, Inc. 
46560 FrerTKXM Bh/d 4 1 18. Fremont CA <?4538 
Tel (415) 623^162 FAX (4 IS) 623^462 
aRCLE S7S ON READER SERVICE CARD 


THEGUUIITSLAYHI$ 

386-33MHZ, 32K cache $2695 
386-25MHZ, 32K cache $1995 
386-20MHz,0wait8tate $1395 
386SX-20MHZ, (NMt) $1195 
286-20MHz,0wan(NMt) $1095 

286-12MHZ.0 watt state $ 875 


Ml^onlKlWe: IMI RAM, 1.2MB FD.230W PS 
FD/HDC(imroller(l:l Interleave). 2 Scr./Par. Pom 
Enhanced Keyboard. 1 Year warr an ty Parts A Lahur. 
Lowcosti 20MS-380MB.Me«ory.2t?,J87. Video, etc. 
SperUb VCA <t0eX«99) A 14* M/syac mMUor $595 


ESC Computers, Inc. 

(800)747-4ESC or (213)655-3605 

8344 MeiroaaAve. LA. CA 90069 FAX(2t3)6SS-8945 
CIRCLE STS ON READER SERVICE CARO 


van. 


r' 

I 
I 
I 
I 

1 1 - 800 - 633-0197 \ 

I 
I 
I 
I 


Tandy® 

Computers 

Cellular Phones & FAX | 
Best Prices Best Service ■ 


FAX 1-913-364-4311 

The CIsum Company 

400 Pennsylvania 
Holton. Ks 66436 


IBM PS/2’s 1 

30 to 40% off! 


1 Krtail Huurt'aiNl | 

IBM 2I)MI* 

S2.5V5 

SI.SI5 

IRM 5(M).1| lOMR 

.1.250 

2.195 

IRM 50-061 hOMR 

1.650 

2.495 

IRM 55-0.31 IO.MR 

1.K05 

2.725 

IRM 55-061 ()OMR 

4.295 

2.995 

IRM60-(Ui 44MR 

5.295 

.1.195 

IRM 60-071 70MR 

5.795 

1 . 6.15 

IRM70-li6l OOMR 

5.495 

1.495 

IRM 70-121 I20MR 

7.W5 

5.245 

IRM70-A2I I20MR 

X.99.5 

6.295 

IHM I>70.I2I 120MR 

X.295 

5.795 

IBMKO-041 44MR 

6.995 

4.125 

IBMK0-I)7I 70MR 

7.W5 

4.750 

IR.M SO-III II5MR 

K.W5 

5.945 

IRM K0-3II lUMR 

1 1 .‘W5 

K.19.5 

IBM 5250 1 Ml.'I.AT KITS 505 625 

IRM PS 2 MI.MORY • 

SCAl.I 

IBMPS 2PAKTS OVl.kNKiMTDI.I. 

1 H P I.A.ShRJI.T II III) 

1 .695 2795 1 

.Vmerican Micro Computer Center 

wn.l N.W. I67lh Street. C-25 

1 Miami, FI 

. .131115 


(305) 825-5565 
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Dealers & Volume Buyers Only 

8088 8MHZ 640K 20MB CGA 

$ 812 

28610MH2 &40K 40MB EGA 

$1360 

386 25MHZ 1MB RAM 80MB VGA 

$2978 

SEAGATE ST225 20MB 

$ 174 

SEAGATE ST238R 30MB RLL 

$ 184 

SEAGATE ST25M 40M6 28MS 

$ 289 

SEAGATE ST277R-1 60M8 RLL 28MS 

$ 329 

SEAGATE ST4096 80MB 28MS 

$ 505 

FUJITSU 360KF Drive 5 25" 

$ 55 

FUJITSU 1 2MB F Drive 5 25" 

$ 68 

FUJITSU 101 Click Keyboard 

$ 41 

SONY 1,44MB F Drive 3 5" 

S 66 

NAN AO 16' FlexScan 1260x800 

$ 929 

DMC 


1234 South St.. Long Beoch. CA. 90805 

Tel; (213) 422-4444 
Fax: (213) 422-7676 
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COMPUTER SYSTEMS 


fTMfX 



TO _ 

S TM 12M 
1120 ISM 
lae 17M 
IM 24M 


4MB 

4MB-41M 


Mqxior 


UmM 90U8. 27rBs SM 

XI4171 1S5MB. 14ms IM 

Xt4M 338MB. 16ffs IM 

I6fn$ $M 

luTMi WORM lot an 

386 systems 

FmwlAi: Mvlei - OrdM • Mil 

43104 Christy SI. 
Fremont. CAW53e 

QQ K W: 41S62MM 
™ “ lax; 41M23-7S92 

ALSOmkMBU: 

Paradise Everex 

Genoa Ast'Acer 

Ibsh^ Microsoence 

iiiiiMiliii umim 
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s\\l swi SWI s\M s\M swi 

UPTOPSPECI,\LS 

\M) LOW. LOW l>UI( l\(l 


UTE8T LAPTOP MODELS 

ZENITH • TOSHIBA • NEC • COMPAQ 
SHARP* HITACHI* EPSON 
MITSUBISHI *DATAVUE 

Cal lor avarlabtirty on othar modate* 

Ciortvenerv cine-sfop shOQCWo for aH your laptops. 

accessories and upgraOes' 

ORoert ecFORE s.-oo fjl for sarie-oay shipfiho 
NEXT-OAV OEUVERY AVAILA81E 

OPEN 7 DAYS 9AM-10PM EST 

FAST. FRIENDLY A DEPENDABLE SERVICE 


Dealers & Volume Buyers Welcome 


ComplterOptio.ns 

UNLIMITED 

12 Maiden lane 
sound Brook. NJ 0a$05 

201-469-7678 

coteoRat aitNT i cowarroai iiasnc wticouc 


SWI SWI SWI SWI SWI SWI 
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TVM 

MO-11 Mono Multiscan Monior, 1024 x 768 $ 24S 
M)-14 ll 2A. 800 X 600 .31mm VQK moniiof $ 365 
AT]V(MVl/onder.512Kno-mouse.1024x768 $ 245 
DTK 

lOMhzATbarebone $285 

12Mh2ATbaret>ooe $305 

386/20 Mhz barebone $ 845 

385/25 Mhz barebone $ caH 

SYS t^rq 

BOaa/IOMhz 640K . 20MB HD. CGA monilor $ 799 

286/12Mh2 640K. 40MB HD. BQK monlor $1309 

3e6SX/16Mh2lMB. 65MBHO.VGAmon«or $1709 

386/20Mhz 1MB. 65M6 HO. V(aA monilor $1899 

386/25Mhz 2MB. 80MB W. VGA monaor $2359 

Tape«Backup 

Colorado Jumbo up to 120 MB. im $ 259 

ColotadoOFA500upto500MB.ini $ 699 


CompuTop Inc. 

14634 Rrestone Blvd. 
LA MIRADA. CA 90638 
Tel: (714)-994-0605 
Fax: <714)-994-0658 
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Design House Offers Low Price & High 
Quality Motherboard & System Products 

3B6/25MHZ. CPU, 32K eacha $1089 

3e6/20MHz. CPU. COMPAQ Compatibla $5 99 

386SX/16MHZ. CPU & All-in-Ona $365 

286/1 6MHz, NEAT Chipset $275 

266/12MHZ. NEAT Chipset. 2S/1P, FDD $239 

Complefe 38b/SX System ; Only $1290 


Bare Bone Systems available 
with low, low pricesn 


o 386SX/16MHZ CPU 

o 1MB Memory on Board 

0 VGA Controller on Board 

0 FOO/HDD Controller on Board 

0 1.44 MB Floppy Disk 

0 2S/1P Ports on Board 

0 3 16-bit Slots Available 

0 Power Supply. 101 Enhanced Keyboard 

0 Baby AT Case 

o MS/DOS and BASIC Included 
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CALL 

1-800-448-2031 


FLASH TECHNOLOGY INC. 

3740 E. Southern Ave. *100 
Mesa, AZ 85206 

Tel.(602)832-61 16 Fsx(602)832*0881 

We oiler warranty on ait pans & labor . and excelteni 
technical suppon VISA/Master Accepted 


PC 

MARKETPLACE',.; 
TOUR ; 

, CONNECTION > 
, , TO 700 , oob 
' ' BRAND ' 

' SPECIFIERS 
1 ( 800 ) B^ 6 - 4 ADS 


DISK DRIVES 

‘ “ hard^rTve's REPAiRcoupofT n 

VALID THROUGH 1 /1 5/90 I 
We Repair Most Major Brands | 

51 4- FLOPPY DRIVES REPAIR ■ 
FLAT RATE ONLY $45 I 

90 day warranty on all repairs. * 

5 day turn-around time. I 

jb TECHNOLCXjIES, INC. | 

21011 nasca St. #F , 

Chatsworth, CA 91311 I 
Telephone (618) 709-6400 I 

ORCLE 900 ON READER SERVICE CAR^ 


Capacity 

Flat Rate 

SPECIAL 

10-19 mb 

$99 

$89.10 

20-29 mb 

$125 

$112.50 

30-39 mb 

$150 

$135.00 

40-49 mb 

$175 

$157.50 

50-85 mb 

$210 

$189.00 

86-120 mb 

$275 

$247.50 

120-150 mb 

$325 

$292.50 

151-275 mb 

$425 

$383.50 

276-380 mb 

$495 

$445.50 

Test & Eval 

$25 


^^DATA RECOVERY, call orcle 900 on reader service c 
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THE SHOWCASE FOK PKODIICTS AND SERVICES IK THE IBM STANHARH MARKET 


DISKETTES 


media 
isoupce 

COMDEX SHOW 
DISKEHE SPECIALS 

.260 

S % DS/DD. Lots of 200 Each 

.270 
.75C 

C«fi(Tk .750 

SOM .850 

suPrrUK'&Hh 

JVi'HlghDaiili) 

Ofwrk S2.75 

SOM S2.85 

Minimum uf Kl. 'll iih ijtN-K 

Formatted Disks- IBM/MS DOS 
s%'j«iOk .590 

SS’ I.LMBIST) .950 

5 V 1 -IMB SI. 10 

3W'iHB S3.40 

lOU"., Orlifted & Ouaranieed 
Tint Qualiiv No Seconds. 

1 - 800 - 356-2553 

'ftr Kirpl MaMrrtArd. V LM S Dncinvf Cinb COD 
jiailMr Nnidn ar I^»laNl■ S-i DO prr M thipfunn 
and handling lnM(4O4)952-OII0. 
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PC Magazine Marketplace 
the ultimate target 
market! 


The- hraiid spiH ifit-rs w ho read IX; 
Muilaztiie ilnnT have ihe lime hi .slii)|i 
aniuiid, iheir only (-nncerii is ){eMiitx 
what they ni-i-d as ijuiekly as {>os.sih|e. 


They'll DIRECT their attention 
to Magazine Marketplace 


For them I'C MaXazne Marketplaee's 
Direei ReNponse/Uisplay Ad formal 
repn-seiiUs a fa-si. easy anti cost eflec 
live- iiielhiNl iir proelut’l ae-qitisilion. 
Tlwy know i 1 will haw ihe prodiiei.s 
ihiT iiei-d and ihe information thi-y' 
want regarding prit-e. volume dis 
nmnis. sp 4 s-iri<-atioii.s and delivery. 

If you think (hai veiur hiisiness eaii 
tieiiern from the TiNi.UOO hrund s|ms' 
ifie-rs who read I’C Magazine 
\t)l"HE RinilT' 


So take DIRECT action and call 
(212) 503-5115 or 
(800) 825-4ADS 


IVhy waste your timem Why waste your time 
- formatting disks? formatting disks? 
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100% Ouarmnteed ^ 
MC, VISA. COD 
E4 Hour Shtpmant 

3.5 ' D8/00 

■ SONY .79 

■ TDK .75 

■ VERBATIM .73 

^ j ■ OATASAFE .69 

I { 3.5' OS/HD 

S • ■ TDK 1.99 

^IbDATABAFE 1.59 

|1 S.SS’‘DS/00 

] a ■ 3M .49 

t ■ VERBATIM .45 

I ■ OATASAFE .33 

‘ « 5.25' DS/HD 

■ TDK .89 

■ VERBATIM .79 

■ DATASAFE .69 

Main (201) 662-5655 
Fax (201)892-6186 

[ 800 ] 426-0247 

SatM 

PRINCETON 
\\ DISKETTE 

^ aatOAuuTttwirOr.aartct, NJOaTga^ 
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MAXELL 
SONY • BASF 


SVe" OS/DD $ .39 each 

SVa” DS/HD .64 each 

334 ' DS/DD .66 each 

3 </k'' DS/HD 1.70 each 

Phce based on mn/msich qiy ot 300 m buih 
Includes Tyvek sleeves and label ktis 

PREFORMAHED • COLORS * TAPES 


800 - 222-0490 

In ^L> 20T-462-7828 FAX 201-462-5658 
a 24 Hour Shipment a 

MEGASo/f 

PO. Box 710. Freehold, NJ 07726 
CIRCLE MS ON READER SERVICE CARD 


FORMATTED DISKETTES 
BASF, MrrSUBISHI, SONY 


5.25-03/00 

$.44 

5.25" DS/HD 

$.79 

SSO- 03/00 

$25 

3.5(r 03/H0 

$245 


• MSOOS 2 APPLE Fonmts 

• mckidM SI— V 2 Lftbeli 

• Prtce Bleed Or Qty 250 

• Labefcig AuedNM 

• Colored Modio Add tM 

• Saaia Day SbigpiRg 

Diveraifiod Systeaw Qroup, Irc. 
P.0, Bos 1114 


(600)255-3142 (206)382-0600 
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I EXPANSION UNITS 


DYNAMIC RAMS 


SIMM 80/100 
1 MBIT ■«» 
5142S6<cd. 
41464 iKM 
412S6 i!M 
1^41256 ISM 

SI 258 lOOna 

4164 ,n. 


$CAa 

$10.10 

$10.75 

$ 3.25 
$ 3.35 

$ 3.05 




ne. 


ss 


Sal 

m 





I.C. EXPRESS 


(aoo)a«t-i»» • \Soo) SM-siei 


1 


Iia 


PROMPT DELIVERY!!!| 


DYNAMIC RAM 
I SIMM AST Prenoaa 33Me.- 5 
I SIMM e>»aK<3e 80 ns : 
I SIMM. lUxS 60 ns 
I SIMM' “ »aK.s 100 ns 
IMbil iMit 100 ns 
41256 60 r» 

41256 .’SOKat eons 
41256 7S6KII 100 ns 
41256 ZWKii 120 ns 
4464 «4KU 120 ns 
41264 a 64X.4 100 ns 
EPROM 

27C1000 'TSKas 200 ns 
2761 2 04K«a 200 ns 

27256 32K>a 1 50 ns 

27128 --tK.A 250 ns 
STATIC RAM 
622S6e-io 3 ?kis 100 ns 
6264P-13 «Ki8 120 ns 
6116AP-t2 ZXd 120ns 



EXPANSION UNITS 


•FREE 

• Need memory tor IBM PC or compatibles'^ 

• Vi^nl to pay the lowest possible Price‘s 

• Want Free advice'^ 

• Want superior service*^ 

• Wholesale source 
Free call! Free into' 

McDonald & Associates 
1-800-242-5751 FREE FAX 
24 Mrs 7 Days 

1 - 800 - 338-1531 24 hf 5 7 (tays 


Dynamic Prices 


Dynamic RAM 


SIMM 


256K 

120 ns 

$ 3.50 


256Kx9 100 ns 1 

45.00 

256K 

1(X)ns 

4.40 


256KX9 80 ns 

55.00 

1M 

100 ns 

12.50 


1Mx9 100ns 

145.00 

1M 

so ns 

14.00 


1M X 9 80 ns 

155.00 


American Scient^c, Inc. • (702) 362-5353 

3039 Sheridan Street • Second Floor Brookman Outiding • Lae VNgae. NV 90103 

State of Art EGA and VGA Card Call Nowl 

*8aaiMM COMDEX BOOTH 90706 MaatarCard or Vita 

OBe miioinmpCTBe i we E e CTP 


DECEMBER 1989 PC MAGAZINE 








THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


m EXPANSION UNITS 


Name Brands * Low $$ 


EXPANSION SOAROS 

AST S<Kp*ckplus (64-3S4k) $129 

AdvantaM (128k>1.$M} $249 

A<)vantaoa2 386 lor PS2 80 W/Ok$429 
Rampaga 286 Plus (Ok-8M) $379 

Rsnipaga2 266 lor ^ 50/60 Scatl 
Intal Above 266 Plus (512k>2M) $399 

Above 266 PS Pkjs (512k-2M). . $449 
Above Board 2 PlusPS2 (Ok-2M). $299 
Inboard 366 PC (1M) Scall.AT (Ok)$829 
Ouadboard (0'364k) $129 

GRAPHICS CAWS 

HERCULES Mono: $169. ATI VIP $269 
QUAD Proeync Scall; VEGA VGA$299 

HARO ORIVb 

SEAGATE Kits Irom 20mb $279 

MINISCRIBE Kits. Irom 20mb $269 
PLUS Hard cards from $519 
MEIiORY64k.256k.lMB.S>mmsModules$call 
FLOPPY DRIVES; Toshtba for 
PC. AT $89. t 2M8. $99: .3 5 '. $99 

External S-l/4 ' drives lor PS2 $cali 
COMPUTERS..AST. SAMSUNG 
Tape Backup Maynard. Everei 


VLM Computer Electronics 

10 Park Place. Morristown. NJ 07960 
(201) 267-326e’Visa.MC.Check or COO 


■ PERIPHERALS 


■ PERH>HERALS 


9-Track Tape 
Subsystem 



Now you can exdiange data files 
between your IBM PC/XT/AT 
and any mainframe or mini- 
computer using IBM compatible 
160(1 or 6250 BPI 9-Track tape. 
Unit can also be used for disk 
backup. Transfer rate is up to 4 
meubytes per minute on PCs 
ana compatibles. Subsystems 
include /" or lOVi" streaming 
tape drive, tape coupler card, 
caoles and software. 

nURLSTRR\ 

9621 Irondale Avenue 
Chatsworth, CA 91311 
Telephone; (B18) 882-5822 

gPCUe 593 ON HEAPEB SERVICE CARD 


REEL 
9 -TRACK 
GENIUS 


OVERLAND DATA will bring 
out the GENIUS IN YOU when ii 
comes (0 connecting your PC to the 
mini/mainframe world. OUR 
ENGINEERS DESIGNED the 
most successful tape drives, 
controllers and software in use 
today. Call the experts ... ODI! 

• PC/XT/AT/386/PS2 & Compai. 

• DOS, XENIX, UNIX. NOVELL 

• 800. 1600. 3200. & 6250 BPI 

• Outstanding Customer Support 

• 24-hour delivery available on 
Cipher. Qualstar. Anritsu & M4 



. "SeextaatComdexU'^fAiA" 

nr^ Overland Data 

UUI **Experience Makes The Differences^ 


CALL TODAY AT 1-800 PC-9TRAK! 

5600 Kearny Mesa Road * San Diego, CA 92111 
TEL: 619/571-5555 » FAX: 619/571-0982 


PLUG A CASH 
DRAWER INTO 
YOUR COMPUTER 


Computer^^^^ 


Turn your 
into a powerful^ 

Point of Sale 
System! 

Colors, Sms. 
and Models tor 
All Applications 
Intertact Optlora 

• RS-232 serial (3 types) 

• Centronics parallel 

• Receipt printer interlaces 

• Others (TTL. Signal pulse, non- 
connected, multiple drawer) 

For catalog & details; 

APG 

1601 -67th Ave Nonh 
Minneapolis MN5S430*<612)560-1440 
A Division ol Upper Midwest Industries. Inc. 


c. 


# 
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PC Screen to Big Screen 

VGA. EGA. CGA. All Macs & More 

TRUE COLOR SYSTEMS 
from $4995 

MONOCHROME SYSTEMS 
from $599 

VISA. M/C. AMEX. COO 

<'>BOXLIGHT~ 

CORPORATION 

206/697-4006 

Compuier-Based Preseniai>on Systems 
Since >984 

CIRCLE S9S ON READER SERVICE CARD 


r DHT “1 

I 386 SYSTEM $1995 I 

•INTEL 25 MHZ (yu 
• 1 MB RAM EXPANDABLE TO 8 MB 
•TOSHIBA 67 MB 22 MSHD 
I • 14 'AMBER MONITOR | 

. * ATI VIDEO GRAPHIC ADAPTOR ■ 

I • 1 SERIAL 1 PARAUEL PORT | 

I • 101 ENHANCED KEYBOARD i 

I * 230W POWER SUPPLY I 

I ' QUALITY CASE HOLDS 5 DRIVES | 

I • D0S3.3 0R4.Q1 

I ALL COMPUTER | 

I COMPONENTSAVAILABLE I 

I * DEALERS WELCOME I 

I TEL (818) 446-9304 FAX(818)401-2040 | 
CIRCLE sSeON REACCRSE'RvicECARO 


Cost-Effective 
Nine-Track Drives 


True StarvStop. 45-100 IPS* 

Auto or Manual Loading* 
NRZI/800, PE/1600. DDPE^200* 

Reel size Up to 10.5 inches 
On-The-Ry Ckmverslon (ASCII/EBCOIC) 
Data l^nsfer 36KB-144k8 Per Second^ 
Rewinds 2400 Feet in 100-180 Seconds* 
Image and File-Based Elackup 
Network Compatible 
Utilizes One Slot in Micros 
Direct Intention into DOS 
Transfer Data Directly into DBMS 
’Depending on model and operating mode 


See us at Comdex 
Booth #2029 

TDX Peripherals, loc. 

80 Davids Drive 
hfauppauge. New >iOrk 11788 
516-273-5900 
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1 ^ 9 TRACK 
TAPE SYSTEM 



• Mainframe to PC Data Transter 

• High Speed Backup 

• All Software, Complete System 

• Service and Support, easy 
- Installation 


call (til) 343-6509 or write to: 

COttreCH Cempulmr Cwp. 

Tw in w. o> mo 


COMTECH 
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TO PLACE YOUR AD IN 
PC Magazine Marketplace 
Call (212)503-5115 
or (800) 825-4ADS 


THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET . . . 
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I PLOTTERS 


Plotters for people 
wtio want more 
but can’t afford expensive. 


Now, you don't need a big 
budget to get quality and 
performance from your 
plotter. That's why Zericon's 
large format plotters are 
becoming so popular. 

$l695.-$2995. 

Our D size surts at $1695 
and our A-E model is only 
$2995 direct from Zeriam. 

Call us today for a free 
sample plot and info about 




our 

money back 
guarantee. -40491 Encyclopedia 
Circle, Fremont, CA 945,56. 

In CA (415) ■490-8.580 
FAX: (415) 490-3906 

(800)727-8380 


ZEfRiCON 

More Plotter. Not More Money. 

OftCLC sm ON READER SERVICe CARO 


^Mue! AtoD Size Flatbed Plotter. 


AinttcStmtfittiXYpotttloiHog 
qhm nmtrtaUt ptrtonfmn 
uUlMpiittliiaitmML’ 
PtOttH 

• Pioatn^sizBttmAtoO* 
Maximum pen imei is 25" x 34' 
Pre-pnriled meOia s reQis 
tered to tt«$ glonet 

• SimfmtM flttbei nmfrvc- 
tion for durMUty ni 
ptrtomuict 

Comatns a preosion molded zero 
baddash dnve chain emtndymg 
two steel aircrah caMes Uses no 
mowng elecincal components m 
the pen carnage Assures vntuaPy 
perM repealaMty every time 

• f/tr anjwfterv 


• S*M»c0on gwmtltttl 
otymmoMfUtett 


• HKl eompMlUe 

Wonts with al software that 
drive H-P plotters including 
AutoCAD. WrsaCAO. and 
DesignCAO Runs on all sys- 
tems from ISM PC (and com- 
pabWes) to Apple 
and more 


Piois on any Size 
media to v<' (tuck, 
including bond. velKir 
rnyUr. postertward 


• ffl££ /Aftvmaf/pri Ut 

Phone or write today tor sample 
plot, brochure and name ol 
nearest dealer 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET . . . 


POWER SUPPLIES 



Standard ISOW (UL. ruRy tested) 

Slencer 150W (Run 6aAb Quwter) Si?9 

Turbo-Cool tSOW (Run 2S«-40« cooler) SI49 
Turbo-Cool 200W (Run 30^-4S« cooler) St89 


SUndard ?00W (Ul. tuly tested) 

Silencer 2O0W (Run quwter) Stag 

Turbo-Cool »0W (Run 20”-3S» cooler) $189 
Turbo 375W (Industry's best. 2yr war) $?99 


CPt60W (Original Portable upgrade) 

CD?70W (Dssi^ro upgrade. ?yr war ) s?4B 

w nwen c eooime, me. 

31510 Mountain Way. Bemsall. CA 9?003 
(619) 733-9513 V)SA/MC/COO/PO 


PRINTERS 


NEW! 

LASERJET II 
POSTSCRIPT 
FOR LESS 

Pacific Page 



SupeiCailtMgc 13 - '31»<919 

HaedllM — 

lOSpreadshcei-nei Cwtemt 


FromAttZ-l 

Kial-W NtWHaedlliiaslupleeipo-W 
' ' lUotoMMIc 


MUr (HPGL Soft Emu I - ^39*169 
BlCaitft^lHPGLI----'- ' “ 
16 (Fastest Spool) - *9 


ig40CoMiAn. I 
Um Angeles. CA 90035 |n 
PhOM:(213)<7M4n “-11 II 
RU:(313)<7M7T9 sysiema 


f mdmm 


CIRCLE 751 ON READER SERVICE CARD 


LASER/OESKJET ACCESSORIES 

HP/Canon lonis S75-$1 15-SI 30 ea 25-In-One 
S335 Plotter carl $2%. Postscript carl S59S 
Headlines-to 48 pt $325 HP II mem Ok $125. 
imb $275. 2mb S395. 4mb $695 Desk- Jet 
fonts $50. $65. $80 ea. Free air shipping Call 
for catalog. HP HD. IIP. Canon and other items 
not listed 

Computer Business Marl 
6450 Lusk 8lvd Suite E 102 
San Diego. CA 92121 
(619)453-8445 800 444-5236 


PRINTERS 



Looking for a Widget 
for Yonr Prinier 
and need it now? 

Call Precision! 

Precision Images slocks a complete 
selection of parts, supplies and 
manuals for these printers 

C.1TOB. QUME. aTIZEJI, 
OnOATA. FUjnSU, EPSOV 
AHDOTHEKS. 

For Visa/MO'Amex Call 
1-800-S24-8338 
Precision Im^es 
PO BOX 573 
Chester. NV 10918 
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LaserJet 
ll&IID 

MEMORY EXPANSION 

— WHh 4 MB Capacity 


1MB . . . 


2MB . . . 

. . .$418 

4MB . . . 

. . .$690 


718-854-4864 

EXP COMPUTER FU7iM54.<na 

CmCLE 753 ON READER SERVICE CARD 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-51 15 
or (800) 825-4ADS 


HW/Printers 

continues . . . 
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P.C. SYSTEMS DESIGN CORP. 

The Best Source for Quality Epson Products 


r 

LX-810 

EPSON* 

LQ-510 

200 cps in draft mode 

30 cp6 in NLQ mode 

4K buffer 

80 column 

Friction and tractor feed 

Auto sin^e-sheet loading 


ISO Cps in draft mode 

60 cps in NLQ mode 

24-Pin Printer 

80 column 

Friction and tractor feed 

Two resident LQ fonts 

$188 

Epacm ii • regiMered trademark 
of Seiko Epeoa Corporalioa. 

$328 

FX-850 FX-1050 

LQ-850 LQ-1050 

LQ-2550 

264 cps in draft mode 

54 cps in NLQ mode 

8K buffer 

80/132 column 

Friction and tractor feed 

Auto sin^e-sheet loading 

264 cps in draft mode 

88 cps in NLQ mode 

24-Pin Printer 

6K buffer 

SmartPark paper handling 

Auto sin^e-sheet loading 

333 Cps in draft mode 

405 cps ultra high-speed mode 

111 cps in NLQ mode 

24-Pin Printer 

8K buffer, 5 LQ fonts 

SmartPark paper handling 

Front panel controls 

$CaII 

V 

$ Best Prices 

$ Call ^ 



Come in to our Computer Centers for the 
best prices on the following products t 


EQUITY 11 + 

12 Mhz 80286 CPU 
640ICB memoiy on board 
MB 5.25" floppy drive 
101 key enhanced keyboard 
Built in serial/parallel ports 
40MB hard disk (optional) 
Choice of monitor & 
video adapteis available 

Outstanding 
Value & Reliability 


Ask about Epson 
Rebates 
(Up to $200) 


EQUITY 1 + 
EQUITY lie 
EQUITY 386SX 
EQUITY 386/20 


EPSON* 



DFX-5000 

Ultra hi-speed Printer 


EPL-6000 

Laser Printer 


EQUITY LT-286e 


Choose among Epson’s complete line of high 
performance Computers, Laptops & Printers! 


P.C. SYSTEMS DESIGN CORP. 


AU 3 Store* Opea Mcn^ PM 

BREA 

2860 E. Imperial Hwy 

(714) 99e-0690 


PASADENA 

230S.UkeAve. 

(818) 792-1391 



l-(800)-228-1072 Ext. 889 


Prioet adwtnlied reflect 3% cMb diecouat. 

IRVINE 

18009 Sky Faikarele 

(714) 261-8032 


In Calif: (714)993-0882 
Fax No: (714)996-3903 
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■ SECURITY 


■ ACCOUNTING 


Take It 

9 


Lose It 


8 «f« 9 u«rd your 
data with IVT 
rvmot'aMa disk 
products 


IVT Butler Ex^ml DUk SubryMCRM 

- Upto U GB of removftble^Mruble 
hard disk Stonge 

- 44MB cartridpei/lSOMB tapes 

- Most flappies in & 5.23 
SCSI, STS06 A Micro Chsnwl 

- Mix and match driw snd farm lacton 

- CustoRiconrigwstionB available in 
3.25 and 3.3' bctcn for 5 


IVT PC RD Series 

The eniiie IBM PS/2 and 
biiel SYP300 Kries with 
m-syslem lemovable hard 
disks. 

t6.20A2M}Iz 

386’s 

- Upto WOMB 
hard disks 


WkfMm COMPUTER 

tm mm corporation 

A Subsidiary ot 

h/9t9on Technotogy Corporation 


■ Hi-res monitors 
- Super options 

IVT. Marketfnt Dtrcclor 
P.O. Bos W?# 

McLean, VA 22104>«a70 
(703) 749-1200 
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HANDS OFF THE BOARDS 

PC SECURITY^ 

Vi SIZE SECURITY BOARD 

• Stop lioppv tMOt— Raquire passwonl to 
boot PC 

• Real-time d>sk encrypt— prevent boot 
sector virus 

• Prevent DOS FORMATfFDlSK and low- 
lewl lormais 

• Set hard dish READ ONLY or turn ONrOFF 

• Tur/i Itopptas. priniars and COM ports 
ONOFF 

• IBM XT. AT Bus-DOS 730+ 

»» $149.95 

tea SOO— *niDWne'iwrW)v« 

CnaOl Uonvf Ores' visa UC accapwd 

Systems Consulting Inc. 
412-963-1624 

PO Bm lltsot. PllHSaiiyli. M 1S23S 
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■ SOFimRE/ 
ACCOUNTING 

PC-FUNO 

The leading (und accounting system tor local 
govts and non-profit organizations Modules 
include General Ledger. Accounts Payable. En- 
curr^Kance, Obligation Tracking. Accounts Re- 
ceivable. Payroll, Budgeting, fix^ Assets and 
Donor Receipts The system supports up to 99 
funds, 9999 depts PC-FUND runs on the IBM- 
PC and most MS-DOS and XENIX computers 
AMERICAN FUNDWARE. INC 
P O. Box 773028 
Steamboat Springs. CO 80477 
(800)551-4458 (303) 879-5770 


■ ACCOUNTING 

NEWVIEWS 

"PC Magazine Technical Excellence Award 
fresh thoroughly modern approach 
Full, intuitive WYSIWYG accounting in one 
package; GL. AR. AP. payroll, etc plus reporting 
& conlroi only NewViews can deliver, all in 
REAL TIME Track jobs. cash, payables, receiv- 
ables DAILY Up-to-the-minute reports on de- 
m^d Period comparisons & analysis, context 
sensitive help, more $995 complete 
Unisource (800) 322-8613 

POINT Of Sale Register 

POSREG is an innovative program that works 
with the Champion III acet package to make a 
sophisticated cash register of a PC II is last, 
adaptable and offers: accurate inventory and 
acet reports updated from register security 
systems with automatic recovery and multiple 
registers can be networked 
OLIVEIRA BUSINESS SYSTEMS. INC 
201 Centennial St . Suite 401 -C 
Glenwood Springs. CO 61601 
1 (800) 228-6693 

PC Magazine 
Marketplace 

2nd Color 
Option Available 


M-l-P 

Vew Rele$*«^ MICRO INFORMATION PRODUCTS 
MIP Fund Accounting Systcin 

Simply the best software for non'profii & govenvnenial ocganizationi since 1962. 
FlexMe Chart of Accounts * Automatic Of&et St Interfund Baknekw * Automatic 
Gm ADocabent • Morahly Budgetiiu St Fotecaiimg * Check, P.O., & A/R BiD 
Printing * Muk^ Funds * Mukiple Overlapping Fi^ Years • User Defined 
Reports •I^POCT/AT Compatible 'Single l^crNetwork*UserlnBlal]abie 


Modules; Geoail Le(%er, Budget Reportir^ Accounts Payable. Encumbrances, 
Accounts Receivable, Dataoase utterfsce, PayixxL Foced AskIs 


1.800^7.3863 

505 Pat Huntlarxi Drh'c, Suite 340, Austin, TX 76752 
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SEC. 125 & 401 (K) 

Benefit Plan Administration! Computes tax sav- 
ings to employers and employees, maintains 
individual account balances, prints reimburse- 
ment checks. Comprehensive reporting and 
discrimination testing Menu driven, sample 
legal documents. 30-day money back guaran- 
tee Single company $495. multiple $1995 
Interval Software 
P.O Box 592 
Centerville. UT 84014 
801-224-9827 


dBASE ACCOUNTING TOOLS 

'General Ledger 'Accis Payable 

‘dlnvoicer & A/R 'Sales Analysis 

'Service Billing 'Order Entry 

'Job Costing 'Job Estimating 

•Purch Ord/lnventory 'Payroll 

'Bill ol Matts 'Lazr-Forms 

$99 ea 4- s&h w.'dBASE 3 + or 4 Source Code 
DATAMAR SYSTEMS (619) 223-3344 
4876-P Santa Monica Avenue 
San Diego. CA 92107 
MasterCard-Visa-AMEX-Check-COO 


■ BUSINESS 


Get the power of the hour. 


T imesiip.s ill can track, hill and analyze all (he hours that used 
to vanish each hilling period. It can help you increa.se your 
billable hours by as much as 25%. 

It's got a built-in memory-resident stopwatch, customixahie hill 
formats, full accounts receivables and a custom report generator. 
Timeslips III even produces client mailing labels, rolodex cards and 
niefolder labels. 

There's also an entire family of Timeslips III products, including 
an accounting software link, a network version, even a spell checker. 
■'A Jew el Of A Billing 
Program" rated 9.. 5 bv 
INFOW'ORU). 

L(X)k for Timeslips III 
at software dealers nationwide or 
order direcllv for only $299.95 at 
l-8()0-33H-5h-i. ext. 44 (in MA. 5()«-7(>H-()100), 

North Edge Software 2.59 Western Ave, Essex. MA 01929 
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Timeslips HI 

R-7/YK.Mnft^ 


PINMAP" 

Create old-fashioned pin maps on your PC 
Plot your ZIP-based data using colored dots on 
a US map Use your mouse to ZOOM and LOOK 
at data values and city names Define custom 
AREAS Easy, yet powerful For EGA. 
VGA $750 complete Call or write lor 
samples 

HAWTHORNE SOFTWARE COMPANY. INC 
P.O Box 35 
Hawthorne. NJ 07507 
201-304-0014 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


■ BUSINESS PROJECT 
MANAGEMENT 
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THE SHOWCASE FOH PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


■ COMMUNICAnONS 


■ DATABASE 


■ DATA ENTRY 


BARR Hish-Performance 
R.IK W’orkslalions 


BARR RJE products transform 
IBM PC. PS/2, and compatible 
computers into versatile RJE 
workstations for communicat- 
ing with mainframes. 

Features: 

multiple printers 
unattended operation 
print speeds over 6.()00 1pm 
electronic forms management 
line speeds to 12K.<X)() bps 
dial-up or dedicated lines 
LAN gateway service 
easy to learn and use 
menu-driven 
nine-track tape support 
advanced file transfer 
internal synchronous 
modems; 

20IC. 208AB. 

Mainframe Protocols SuppAmed: 
SNA RJE with SDLC. Token 
Ring Network, or four 3270 
.sessions. 

HASP BSC multileaving 
3780 and 2780 BSC 
QiIDD Systems. Inc. 
Qr||N\ 4l31 NW 28 Lane 

Gainesville. FL 32606 
800-BARR.SYS or 
800-227-7797 
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MULTIUSER ONLINE INFOHOST 

You can now place a database of services and 
goods on-line using your PC. and allow up to 
32 simultaneous users to dial in to your PC. 
accessing inlormation. leaving messages, and 
making purchases via modem IntoHosI fea- 
tures a customizable relational database that 
can be adapted to a variety of applications 
Free Online Demo. (201) 288-77$ (Modem frI/N) 
A-COMM Electronics. Inc . IntoHosI Group 
ra: (201) 288-7885 
FAX: (201)288-1801 

MULTI-LINE PG-DOS BBS 

You can have up to 32 users on one computer 
with NO LANS or DOS extenders T6BS 
requites only OOS and lets you customize a 
secure, reliable, full featured intormation sys- 
tem You can mix local and remote lines at 
speeds up to I92kb Call now lor full details 
and access to a demo system. 
eSott Inc 

15200 East Girard Avenue. Suite 2550 
Aurora. Colorado 80014 
(303) 699-6565 


ChipCtiat tor OS/2 

Get your computer chips chatting with the rest 
of the world. ChipChat is state-ot-the-al com- 
munications software lor OS/2 Presentation 
Manager ChipChat does file transfers, terminal 
emulations, and electronic mail in a "win- 
dowed " OS/2 environment 
CAWTHON SOFTWARE GROUP 
24224 Michigan A^ue 
Dearborn. Michigan 46124-1897 
Phone 313-565-4000 


■ CONSTRUCTION 

CONTROL YOUR JOB COSTS 

With our PC Contractor job cost accounting 
system The Complete software lor contractors 
inti Payroll. Receiv^les. Payables. Job Cost & 
General Ledger Everything you need to lower 
overhead, trim job costs, & improve your cash- 
flow S1595 IncI FREE phone support & 30 Day 
Money Back Guarantee 
Trump's Software Services. Inc 
209 South Mam Street 
Crown Point. Indiana 46307 
(219) 662-9395 

CONSTRUCTION ACCOUNTING 

Comprehensive, affordable software for build- 
ers and contractors Job cost, billing and 
draws, payables, check writing, purchase or- 
ders. discount and retention tracking, all in one 
package — S795 Reviewed and approved by 
National Assn ot Home Builders Also avail- 
able (General Accounting and Payroll 
YAfiOl SYSTEMS, INC 
813 Reddick Street 
Santa Barbara. CA 93103 
605-966-3666 


■ DATABASE 

TOTALLY USER FRIENDLY 

BRANDVmE presenis ULTRABASE 
Finally a Database you can run without timely 
manuals, and have tun doing it! Features in- 
clude. help windows, mailing labels calculator, 
memo pad & alarm, taskeys. amortization, up lo 
20 numeric Itelds All for St 1 9 90 money back 
guar Req color & HD 
BRANDYWARE 
24 North Hibbert. Suite 6 
Mesa. AZ 85201 
602-644-1067 


RC MAGAZirvJE 

is #1 in classified ad lineage 
in IBM - Standard computer publishing. 
Join the winning team and place your ad 
(212)503-5115 or (800) 825 - 4ADS 


PAM DATABASE 


Generate Sophisticated Applications in 
Minutes 

(not Days or Months) 
with 

PAM 

*Prooram Automated Method* 

TRYiHYouVUKEit!! 

IT Owatop and Run CuttonitMd Mam-OrKan 
A^pHcaliona In orVy 2S6K RAM 
° Advwicad Ralallonii Capablliia* Unk 
OaiabaM* YYKtNM Common Dakh 
R Automatic Indaxing ior fast Data RetriavW 
° Suppona up (o 36 Dwabatai par Application 
° Rapon WrCar indudaa S8 CorWrol LavWa 
••• four Models from $49.00 ••• 

Software Composers, Inc. 

4500 Ncwcombe Drive 
Plano. TeJUB 75093-5913 
(214)985-B018 

EASY to USE 

•Cell lor Beiievatie Details * 
•DemoAvaiiable*Deaiers Welcome' 
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■ DATA ENTRY 


DATA ENTRY 


HEAOSOOWN data ontry and 
7WO-FASS vertflcotlon. 

Fast and powerful, of course, 
but more Importantly. 
exfremeV to use. 

Point the screen formating 
m miTHJtes. Fully menu driven. 
A complete edit language. 


PC $395 
AJk> tar LAN'S. 
BM 

m 


&< 




CoMPvni Kivn 
206/775-5443 21999 M(*ah M. 

600/365 0303 Woodwoy. VWA 96090 
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KeyEntry III 

Using dedicated, on-line or older systems7 Lti 
KeyEnIry III. the most widely used system IN 
THE WORLD. Show you the Ml potential ot PC- 
based data entry UNMATCHED features and 
capabilities Supports networked and stand- 
alone PCs Call today tor oxr^lete E^luation 
Package' 

Southern Computer Systems. Inc 
2732 Seventh Avenue South 
Birmingham, AL 35233 
(800) 533-6879 or (205) 251-2985 


REPLACE KEY-TO-DISK SYSTEMS 


• Menu-dnven 

• OCn compatible 

• Export optiorrs 

• LAN module 

• Excellent product support 

• FREE DEMO DISKETTES 




DATALEX, INC. (800) 962-8888 • (415) 362-4466 
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TbePC 



■ Dm TRANSFER 

UNIVERSAL DATA C0MPAT1BIUTY 

Crosstile-^ intelligeni, seamless, interactive 
data link lor DOS-based applic^ions including 
spreadsheet, database and vertical rnarket pro- 
grams • Capture any data • Stiect only the 
fields and records to move • Move data easily 
to another application $14995 All charge 
cards 60-day money-back guarantee 
Saxon Systems, Inc 
18007 Kensington Ave 
Cerritos. CA 90701 
(213) 404-4030 


PC IhKiiipe Mirketplace the ultiaate target market! 

The lir.iiiil spi>rirHTs »li<> ri'4d It; Mxjuuri'- >t<iiiT tu\i- th<' lim<- 1« ^lN>|l jnHitid. th-tr •ml) 
oimtfn Is Jti-Hinx *tnt thi> mi-d js nuicth .is [w^sitik 

Tfceylt POglT (kwr ttttelm to fC IhtiMtibct 

P<ir llNiii h" MiuuziiK' Dim l K<-s|hiiim-/Dis|iIli) .^I fiiriii<il n-|in-si'nLs a fitsl. I'UJi) 

4iid (Tisi <-rrn’li\i' ni*-(lHiil •■! |>nidurl di'(|uiMlii>n Thi) Ilikm it will hwvr the |>n>ducts thiY iin-d 
,ind til*' iiiriiriimlioii iIh^ w.int ri-)!.tr<1iiix |ini k«liim<- HiM-<iiints. ^|K'<'i^H-w(l■•nk wild itr-luvry. 
ir voii Tliiiik ihwl \<>ur l>uNin<-N.N cjii iH'iicru rnmi tli<' TiNi.lMxi brand N|Hmiri>'r!> wtm rr-ad KC 
.VDI'HKHmilT! 

S* Idw HRST arlmi lod cilt (212) 5C-5IIS m (MO) teS-4AM 
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THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


DESKTOP PUBLISHING 


Near-laser quality.?. 

.-.nTT'Xj’Tj' on a dot matrix! 

®l 6 r £nglisij Roman 


Near Laser NicePrint 

$ 99.00 (CA residents add tax) 

30-day money-back guarantee • order toll-tree 

(800) 255-9433, in CA (800) 992-9433 
Spies Laboratories • 4040Q Spencer 


Look at these features: 

•t9 built-in fonts with eye-catching 
special effects 
•memory-resident 
•PostSciipt-iike font capebllities 
•esay-lo-use pop-up menus 
•fast built-in style sheets 
•compatible with virtually all dot 
matrix printers 
•worirs well with nearly all the 
popular word processors, data- 
bSM and spreadsheets, 
e Torrance e CA e 90503 


emeu 7B9 ON AEADER SERVteE esM) 


MILITARY ART 


ArmyArt- • NavyArt- • AirArt 


Orders: IOO-441.122t 
Infe: 912-<l2-3Slt 


t129.95ea + $4a/h 
Visa • Idasisrcanl 
storm KassTtata • 37 Dn^Mi • iMvcewerth RS aa097 
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Optical (trader Recognition (OCR) 

PC OCR” software converts printed/typed 
documents into edilabe text tiles lor your 
desktop pubii^ing system Supports HP S^- 
Jet. Caron. Panasonic a'ld most other desktop 
scanners Pre-tramed tor many popular fonts 
and trainable to read v dually any lypestyle. 
inci foreign fonts Reads proportional text, 
matrix printer output and Xerox copies S385 
Check/AMEX/VISA/MCCOD 
Essex Publishing Co- 
PO Box39t 
Cedar Grove. NJ 07009 
{20t) 783-6940 



TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (2I2) .“'O.V.SILI 
or (800) 825-4ADS 


NEW SPOT OCR 
Text Reader 

• optical Character Recognition 
for PCs 

• Fast and easy to train 

• Handles prop^onal spacing, 
ligatures and kerned type 

• Automatic font identification 

• High recognition accuracy 

• Supports most image scanners 
Call today to learn about SPOT! 

e FLAGSTAPP 602-779-3341 
eNGtN6€R1NG fax 779-5996 
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DICTIONARY 


Instant Access to Dictionary Definitions 


Instantly pop up dicbonary definitions from your word processor with a single keystroke. 
Induct^'s Micro Library Series gives you etectronic equivalents of complete dictionaries from 
major publishers which wi I mn on your IBM XT, AT. or compatible. Products include; Funk & 
Wagnall’s Standard Desk Dictionary $79.95, The Concise Dictionary of 26 Languages 
$49.95. and six technical dictionanes from McGraw-Hill $49.95 each. Available on STD or HD 
5 1/4* or3 1/2* diskettes (408)666-8016 In CA or (800)367-4497 FAX(40e)243-1762 
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EDUCATION 


Bilingual Power! 


The Language Assistants'^ are 
ready to help you translate, 
siudy. and svrite in Spanish. 
French. German, or Italian. 
You can pop-up help from 
within u word processor. Or 
use an Assistant as a handy 
stand-alone reference. Each 
Language Assistant features: 

• On-line Ramiom House® 
bilingual dictionaries 

• Complete conjugations for 
over 2.0(K) verbs 

• 40+ grammar help topics 

• An easy accent entry utility 

• Replace WorU-for-WorJ to 
translate each word 

Only $49.95 each. $3 shipping. 
.30-day money-back guarantee. 

MlCROTAC SOFTWARE 
46.55 Cass Street. Suite .304 
San Diego. CA 92109 
(800) 366-4170 
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LEARN SOnWAU 
IN HALE THE TIM E 

COLLEOE CREDITS 
WITHOUT CLASSES 

StepRum'i Training Guide 
describes every low-coit source 
of computer-ralaied training. 
Every kii. video and diskette 
that exists. (Some earn credits.) 
All the correspondence seboob. 
wentshops. and seminars. 

Send $S check payable tir. 
Stepnum ConoecdoR 
109 Minna Sl. Suite 147 
San Francisco, CA 94I0S 


r. 

5 


STEPUAN S STUMPERS 

Visible Computer is: 

□ a video on chip making 
J a DOS tutor for credit 
J a programming tutorial 
J an electronics kit 
tj a medical applications course 
Answer: (euomi ^uiuiuiEJ^oad 


■ ENGINEERING 

ARCHinCTS AND ENGINEERS 

The AEMAS system is designed tor Architects. 
Engineers & other lirms where moniloung pro- 
ject costs is required Modules include: Job 
(kisl. Payrotl. A/P, A/R. Invoicing, Personnel 
Scheduling. Report Generator and General Led- 
ger Runs on DOS, XENIX &N(MLL 
DATA-BASICS 

11000 Cedar Road. Suite 110 
Cleveland. OH 44106 
(216) 721-3400 

SIMULATION 

6PSS/PC is a tull-poRcr version of GPSS. the 
most popular mainframe simulation language 
Specifically designed tor interactive use on io- 
ta's high-speed miaoprocessors. it is loaded 
with features such as interactive graphics and 
animation Using GPSS/PC. you can predict the 
behavior d corr^icaled real world systems 
MINUTEMAN SOFTWARE 
PO Box 171.'B 
Stow. MA 01775 

BOO-223-1430/508-897-5662 Ext 316 


I ENTERTAINMENT/ 
GAMES 


SPORTS HANDICAPPING 
SOFTWARE 



HORSE RACINO-$32.95. Enhanc*d $52.95. 
AdvarK*d-$«7 9S GREYHOUND BACING- 
$32.95. Enhanc«d-$52.95. A(fvwc«l-$77.9S 
Up to 17 •nfrtoi onolyxod cIosa »p— d. 
tlmot. Oddi. Irock. post, 1/5 or 5/4. itrotch. 
5 rtnHtt erorootbaH. EoMboil. Eoikolbal- 
$52.95 ooch Hortdicop rocM end gomoi 
m mtnuloN 

Wni» Softwor* Exchonpa^ 70. eoiS552-nC. 
W EtoomlWM. Ml 45055. (315) 625-7205. 
VISA A MoiltrCard ordors toll troo 

FREE INFO 1-800-527-9467 
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BSc & MS In COMPUTER SCIENCE 

The American Institute lor CS otters an in depth 
correspondence program to earn your BSc & 
MS d^rees in Computer Science at home BSc 
subj covered are MS/DOS. Basic. Pascal. C. 
Data File Processing. Data Structures & Operat- 
ing Systems MS program inci subjects in 
Sottviare Engineering and A I 
AMERICAN INST lor COMPUTER SCIENCES 
1704-C0 11th Avenue South 
Birmingham. AL 35205 
TOLL FREE 1-800-872 AICS 



SeXXy 

Software 


SoXXy Disk * 1 — An unbelievable 
visual erotic encounter — MUST SEE M 
SeXXy Disk • 2 — an erotic encounter 
game for frrends artd lovers guaranteed 
to shed both clothes and inhtbriions 
SeXXy Dtek B 3 — an anatomical 
arcade game with unusual ammunition 
$7 each or an 3 for $17 
tor leUM comm CQA grwres raod 
AMUVti-nOKMaUi 

3 V OM O' tonon ortm adO $3 W( 4* 

VSArWe Orders ortty 800-243-1St5 Ejrt. 600CA 
<> chectoMO 10 S« XXy Soitwwe . 2880 Bergey Ro«t . 

OapI 600CA. HNMd. PA 1»440 
THE BEST W ADULT SOFTtMREfORUSS II 
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■ ENTERIAINMENT/GAMES 


The COMPLETE Lottery TRACKER and WHEELER” 

rneUOSrCOMPKHENSMlMaySoltmrePrainmonlheMxIalddvIirPICKS 
Games! Mm SoMi» 90 50 Stitts »m/ 17 fionlgttcm»ilrietl 

• Store Past 1000 Winning Lottefy Numbers and Dates! 

• 1rack as many State or kitemational Lottery Games as you want! No Limit! 

• Produce EXPERT Trend Charts to Identify Those HOT and DUE Numbers! 

• Analyze Hits 4 wa^: Ben Curm. Recency, Percentages. Frequencies, M0F%! 

• Produce SIAnsncS for ALL Numbers You Play - NO Randomizing Here! 

• Select Numbers to Pl^ 5 Different Ways! >bu Choose what YOU Like Best! 

• Check Vbur Bets Rx WINNING Combkiations! Record ALL Systems Played! 

• ^ore up to 2 BONUS NUMBERS (Play all kitemational games!) 

• mkicti09LimOiti0»t9MrStMiamiifyOimCHOiC£(Fliestspieifr)f 

• Print Charts, Statistics. Recorded Numbers and WHEELING SYSTEMS! 

Choose From the Worlds MOST Popular WHEEUNG SYSTEMSI 

No other lottery software padoge provides al of these leaturesi When Me say complete. 
WE MEAN COfymTE! Easy to use MENU DRh/EN SCREENS Printer wKf Color Mor^ 
recommended but not required for use. AJI wheeing ^sterns and program features tale 
only SECONDS to compi^! Detailed Lottery user manual included. Why pay more for 
\es^ Use our ^M^ofapehenx with y^computvaOi^ntagef 


The so SYSTEM LOnERY WHEELER . . . PLUSI” 

50 NEW wheels PLUS the ability to add your own fawrrites to the system! Use 
“Stand Alone* OR ink to the 'Packer Data Base to extract those HOT and DUE 
rwmbers! Circle reader service card for more intormMion! 


DoiYt Hesitatel Place your Order Nowl 
ONLY: $3935 PlusS2inSiH 

V-. 1 - 800 - 824 - 7888 , Ext. 283 

For Canadian Cilers 1 - 600 - 544-2600 

Entertainment On-Une®, Inc. pq bor ssa oepi pc. woataoro, MAoisei 

The PREMIERE Lottery Software ar>d Audio Products Company 

kilCViMMMOordmUiipeMvntrwtiHMk PImm nHow 2 •••ki to* Panonal CHocN* 
UARNtiMntoaMSNNMlMtNx leMEntonaawnanf-Orxm'.inc 

Order Direct or see Your Local Software Dealer. 
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for Motinlesh or IBM PCs ond (onpotibles witk 3K RAM 

COMIC RELIEF AT ANY TIME WITH 
THE PUSH OFABUnON. 

The Compiler Comic fOMPllTER r.« 

brings hilarious new „ o*,*,!.,, 

johes from Hollywood's C C 

lonniest writers to Q I faww •*»»>“ 

^ M * SMi ktytlrak* anm— H 

your computer saeen. 1*1 yt^n ■ ptftm 


Credit card sales; 1-800-289-8773 

7 days o week. 24 hours a doy [‘unatiT} 

30'dcy money back guarantee 

$24.95 Plus S4.95 shipping ond handling 

Specify Mocinlosh, IBM S 1/4, or IBM 3 1/2 disk 

PAY BY CHECK AND SAVE $4.95 s«i» 

Keyboard Comedy, RO. Box 13192, Dept. PC, Lo iollo, CA 92038 
(A residenh odd 7\ soles tax. (Poy $26.70) 
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THE SHOWCASE FOR PRODUCTS 
AND SERVICES IN THE 
IBM STANDARD MARKET . . . 


ADULT SOFTWAH 

For IIM FC, XT, AT t CompotlblM 
World's Largest Dlstrtbutor 
No«v-Samo Doy Shipping 

Volumel ' $11.93 ppd 

Volume a $11.93 ppd 

Volume lit $16.93 ppd 

Ml thru P® $3.00 each p^ 

Catalog Disk $ 3,00 ppd 

Check or mortey order accepted 
foreign orders Or 35' orders add $1.00 per dbk 
^^^^O^0__Ka_BoJU06^^^_MarjonCT06^t4^_||2|;^ 
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■ FINANCIAL 



GUARANTEED. 


MONl-yCot'NTS its CPA designed. ea.sy-U)-use. menu-dnven with 

on-line help, and requires no accounimg expencnce. You'll appreciate 

Ihe case with whivh MONEYCOl’NTS . . . 

a Mafl4(tcs >uur cash, checking, savings «ml crcdil cards. 

■ Prepares your tiudgci and compares 11 against your actual results. 

■ Pnnis eight l>pes of rinancial siaierrtenis larKluding ncl worth 1. sis types 
of inquiry rrpods. and three dimensHHial pie and har charts. 

■ l.els you opliiinally save any report In disk nr display it nn screen. You can 
even export direcily 10 lanus I-2-). or Quatim 

■ Prints any ivpe of pin feed tor laser) check, nunages mad lists — prints labels and 
index cards. 

■ Analyzes finaiKing npiinns & savings programs — computes tnleresi rales and 
loan payments — pnrus amonizaiKin and acvumulalion ssheduks 

■ Esiimales your pcrwnal iiKomc tax. Provides password protection & much more. 

■ .to day nitme) hack guaranlre (excluding shipping 1. 


For Some Doy Shipping 

VISA, MC, f O.D ORDCRS CALL 


Dept. M 

375 Collins Rd NE 


In ( aiudj call .t|9-.W-7300. PAX 'IV-W5-0217. 
Or send check or money order payable 10 


Cedar RapiiU, Iowa 52402 Parsons Techiiulcrav 



LOAN PLUS 

fully menu driven* UserFriendly! Organizes all 
pha^ of Loan Processing Easy to track pay- 
ments Processes five types ol Loans, including 
Rule of 78 Produces Amortization Schedules. 
Payment Receipts & invoices. Laie Notices. End 
of Year Statements. Loan Collection Report. 
Labels etc. PC/MS'D0S/256K FREE DEMO 
Operating System S695 
ADVANCED PERFORMANCE Inc 
C /0 Vickery Software 
107 Court St 

Pickens, SC 29671,803/878-2100 
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THE SHOWCASE FOR PRODllCTS AMD SERVICES IN THE IBM STANDARD MARKET 


FINANCIAL 


I hALt-AMUKI 
I Loan Amortinr Plus Softwsrs 

. - MM PC AT.P«3 MfiM » oonottiom 


I •V«arfM«HonwMa( 

• Ui«tf tora/wrf^ 

martPCMltf fmr« 

• U$90 10 vortty 
lofi^or't Bgv^ll 

t □ Pfoooni V»tu» 

Q FuUjro Vstuo 
a Not Proooni VokM 

□ InMmaf Rolo of 
Rotum 

U VMtf 4 Loon Prteo 

□ Sooy to UOO IfMMM 
Q Uoor eonItguroOlo 

rouftPhtg 
J Gfoot ter dtenr 
ohool 

UnieERoo.2ooifh 
pftenc* boHcltmofli 
tool oRth punhoool 


I • IJtoR by thouoanRo 
I ol AtlofTio y o 
• Uood by bunOroRo 

I ^ Bonka 
I • tHoO by big CPA o 
I a Leott AmortUoUoito 
I Q APR'S eompty to 
. US Rogulolion I 
' a >1 OigH Aeouroey 
I a FImoO 4 A^uotoblo 
I Rotoo 

. □ Irrogutor Poymonta 
* a Potett 4 Fooo 
I a P ro p oM btloroot 
I a Eilro Poymonto 
I a PNI Poymonto 
T a Sa/teon Poymonto 
I a Sol¥0 lOfttioUm 

\ Only ’149.95, «5S&H 

I Demo (tek 4 manual availabla kw S 30 >SS S 4 H 

1 ELECTROSONICS 

' 36360 GarfiaM - 41. Frasar. Mch 46026 

I 000 856*6448 or 3ia791-0770 

’ Ooo Voa MC Amai 4 Doomar ai« w oUji i u 
I COOordarsacKlibonaiS 2 7 S 


60 d3y money back guaronlpo" 
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**THE MORTGAGE ANALYZER** 

Bi-weekly mortgages are tfie honest concept in 
money mgmt Money & USA Today claim that 
thousands ot SS can be saved over the lile ol a 
loan W/0 refinancing or add'l pymts Analyzer 
compares bi-weekly with present plan A must 
tor the money conscious Great tor ARM's & 
other loans 3 5/5 25 disk S30 
KLN Software 
P O. Box 3075 
Shawnee. KS 66203 

COD orders call 1-800-825-0192 Ext 573 


■ FLOWCHARTING 

WINDOWS FLOWCHARTCR S79 

RFFlow is a professional drawing tool tor flow- 
charts & org charts (requires Microsoft Win- 
dows^ 75 shapes automatically adjust in size. 
Move. copy, delete groups ot objects 7 levels of 
zoom Move flowcharts to other applications via 
the clipboard Supports printer cartridges and 
soft fonts (^1 lor free trial disk 
RFF ELECTRONICS 
1053 Banyan Court 
Loveland. CO 80538 
303-663-5767 

BETTER FLOWCHARTER 

Know before you buy! EASYFLOW is the superb 
flowcharting program chosen by over 50,000 
users, and very favorably reviewed In the March 
tOth 1987 issue ot K Magazine See the 
"Index to Advertisers" under HAVENTREE to 
find our large display ad in this issue Now 
available with 30-d^ MONEY-BACK guarantee. 
HavenTree Software Limited 
Order Desk' 1-800-267-0668 
Information; (613) 544-6035 
Telefax: (613) 544-9632 


GRAPHICS 


GRAFPLUS 


Pemet Pick ybur PnSC Key! 
Only $99.99 

Gniptui'' tunu imr IBM w compotiMe 
gnphict ApF^iution imo a powcHijI 
coininunkatv>r K printing exactly what 
yuu twve created un vour cotnfutrr 
icreen. 

• Link iiHO Pagemakcr or Vmiura 

• Scale the image to any tue 

• Pnnt m cedor. hi»;k-on-whKe. white- 
on-Hack 

• Pnne v«nKally ur hotuuncally 

• Wxk wnh vmiMllv an>' Kt-man«d 

dix cnainxi later or inkter pnrtter 

• Linkabte/OEM wrwont availahic 
)ewcll HKhootogica) Inc. 
474CMihA«« SuM2C) 

WA 96116 

|,a00’6Z6’i4i6n.9Z7 W6^)7’K»I 


FORTRAN/PASCAL GRAPHICS 

GRAFMATIC (screen) Microsoft Fortran/ 
Pascal. R-M.lihey callable routines Graphics 
primitives, total 2-0 plot support. 3-D plots and 
solid models VGA/EGA Here.* mono support 
HP/HI plotter^ PLOTMATIC Laser, dot matrix 
printer? PRINTMATIC S135 ea. Any 2. $240. 
all 3. $340 Ask about our 15 fonts 
MICROCOMPATIBLES. INC 
301 Prelude Driw Dept PC 
Silver Spring. MO 20901 
(301)593-0683 

Complete NAPLPSAfideotez Suite 

Fully ANSI X3.110-1983 compliant Window, 
view and multiple concurrent device support. 
Drivers lor CGA. EGA. VGA. ICB. TARGA. 
Hercules and many (Khers VISA 

• MVDI • developer's decoder toolkit $295 

• MGE - graphics editor $195 

• Personality -fill- terminal emulation $95 
MICROSTAR SOFTWARE LTD 

34 Colonnade Rd N 

Nepean. Ontario K2E 7J6 

U S 1-800-267-9975 Can 613-727-56% 

RAINDROP" 

FAST, compact PrtSem Utility tor end users 
AND developers Hardcopy as fast as 10 sec. 
Average binary size-Skb^. 12 video graphic 
sids Scale, rotate, colorized & more CALI 
from user written programs. Complete 9 & 24 
pin dot matrix, ink let & laserjel library $39 95 
RAINBOW TECHNOLOGIES 
8106 SI David Court 
Springfield. VA 22153 
703-440-0064 

3 FREE SLIDES FROM YOUR PC 

COMPUTER SLIDE EXPRESS 

Conwts your graphic tiles into 4000 line lull 

color slides, overheads or printouts All popular 

programs supported. 24 hour service by tno- 

dem or disk As low as $8.50. Call or FAX for 

your FREE valuable ($27 00) coupon and FREE 

48 page catalog 

Visual Horizons 

180 Metro Park 

Rochester. New York 14623 

Phone (716) 424-5300 FAX: (716) 424-5313 



Slides From Ybur PC 

We want business. And wel prove it! 
We offer the best service available. Experts in 
Harvard. Freelance. Pbde and Mirage on staff 
to serw you. Free Federal Express ship- 
ping. tbl-free Customer Service. And if you 
should mate a mistake, wel restXMX yiur 
slides, free Cal today, and 'Td like 
to try your service- Free" 

^ 1 - 800 - 222-2592 

i Accent Presentations, Inc. 


CoPlot 

Scientific Graphics Software 



CoFiot '4 pvt o> Our full line of soriwve 
for sc'eolisls tnd enqinevs: 

CoStet - tot statistics. 

CoPlot - for scieoilfic qraons. 

CoDrow - lor technical drawings. 

$90 each v $ 2^9 Iv ail three. 

John Dvorak oajro.' "Don't lot the lorn 
price too! you; tsis is e»ce//enf soffwve." 
CoHort Software ( 415 ) 524-9876 
P.O. Box 049 . Berkeley. CA 94701 
(This ad was created with CoPlot.) 


HEALTH 


DEPRESSED? 

W TOU UD KN MYS MO WERS AT A TUN? 
DO 1DU ittVE A tow ()ptM()N OF Tounan 
DO YOU Fra WmBS AND Haruss? 
AdvotKMl cogflifivi thsropy for overtoming 
dtprsuioft it rMW ovoilcMe in on (nteroettvo 
computer program with noturol conversofion- 
d longuoge obitify creotod by Kenneth Moifc 
Colby, M.D., Professor of Psythiatty ot UCLA 
and noted Artificid Intdligence pioneer. 

THE DEPRESSION PROGRAM 

IIM K 440K • CHEa Oft M.O. FOR $tM 
((afifornio rtsidanh pfeowodd 6.$H tdts lox) 
MAUN ARTIFAaUAl INTEUGna WORKS 
2S307 MAUMI ROAD. MAUU. U. 90245 


777 


HEALTH 


I'WXKSSOK II 

Analyn Utets peraoneiized lor- age. 
warghi. activity Tha l^p-ftaM soh- 
ware has beet databaw available' 999 t 
complete tor 2400 toode— 30 nutnenta 
Ueed by USDA, hoepitais. colleges, 
fitrtess centera, homes Ancdabie. eaey 
to uee. guerenteed 
Send Now FREE DEKK) DfSKI 

ESHA 

RESEARCH 

PO Bo* 1302814 a Satem. OP 97309 
Phono: ( 503 ) 585-6242 
CtnCLE 771 ON READER SERVICE CARO 
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■ INVENTORT 

— dFELLER INVENTORY— 

A business inventory program written in rrxidiria- 
ble dBASE source code The menu-driven pro- 
gram lets you locate items by inventory name or 
nunter It keeps track of reorder points, ven- 
dors. average cost & other information 

* dFELLER Inventory S15(VRequ>res dBASF ll/ltl 

• dFELLER Plus $200Ainth History & PO's 
Requires dBASE Ill-Ill PLUS (tor slock rooms) 
FELLER ASSOCIATES 

550 CR PPA. ROUTE 3 
ishpeming. Ml 49849 
—(906) 486-6024— 
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■ INVENTORV 
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INVENTORY MANAGEMENT 

Stock-Master 4 0. convnercial grade system pro- 
vides Stock Status. Purctiase Order Writing & 
Tracking. Trend Analysis, Quality Control Report- 
ing Detail Analysis. Bill ot Materials. Multi Loca- 
tiorrs and more Modular, "rmcro" priced & 
configured to your needs Cobol Source availabie 
APPLIED MICRO BUSINESS SYSTEMS 
t77-F Riverside Ave 
Newport Beacti. CA 92663 
(714) 759-0582 


■ LANGUAGES 


BUSINESS BASIC PROGRAMMERS 


Microshare multi-user business basic (MSB) is a sophisticated programming 
language for business application developers. Mforoshare's 0/S runs 
applications via termirtals (up to 181) and DOS at the console cortcurrentiy. 
Porting utilities available all major BB dialects. VAR at>d VAO Inquiries 
welcome. MtCROSHARE CORPORATfON 

4885 South 900 East • Salt Lake City. Utah 841 17 • (801)262-6755 
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■ MANUFACTURING 


■ MAILING 
PROGRAMS 

PostWare for the BIG Jobs 

Fast, accurate PC software lor commercial & 
large volume mailers Corrects addresses & 
adds ZIP. Carrier Rte and ZIP 4- 4 at 81.818 
records/hr Mail stream sorting at 14.690 
records/min USPScedilied at over 99% accu- 
rate Calojiales postage, prints labels & bag 
tags Call tor FREE brochure 
Postalsotl. Inc 
4439 Mormon Coulee Rd 
Lacrosse. Wl 54601-8220 
608/788-8700 (in Wl) 800/831-MAIL (6245) 


■ MEDICAL 


MedicAide 

Complete A/R Patent Biihrig System with 

• Billing Staiomenis & Insurance Claims 
« Flexible Adtustmenis tor Ease o< Use 

• Practice Mgmnt Reports witn Graphs 

• 99 Doctors & 99 Fee ScheOiJes 

• Woro Processing with MaiiMerge 

$249.“ 

- 30 Day Money BacK Guarantee ^ 

16021 421-1287 

I'^IS l\* I t.ilifci*^ ^luiU’ 1 
.V.8'5222 
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pc/MRP Builds Strong Companies Ten Ways 

1 WWIVTOmr 1 

' — \‘ 


1 UU'Of'MiaUIAU 1 \ 

/ 1 atVOKMC 1 

PAoSSsioiri---^ OC/MRP h— -f nmousnw 1 

1 acceuMTMfi 1 ^ 

y 1 afcmniw | 

i ununu ^ 

1 moiaoM 1 

p&MRP can make kfe easier by track- 

* SmaN Single User Package 

mg every aspect ot your growing 

$14980 Complete 

concern. pc/MRPs integrated modules 

* Large Single User Package 

include accountvsg, sales purchasing. 

$39500 Complete 

inventory receiving, stockroom, bdis- 

* Mulbuser Package $69500 Complete 

ol-matenals, invoicing/billing, and cus- 
tomer/vendor address book. pc/MRP 

Software Arts Consulting 

mtegrales information from each ele- 

P.0. 80x3621 

mem of your business imo a unified 

Santa Clara, CA 95051 

oackaoe. 

(408) 248-6445 Call for free literature 
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STAT MEDICAL SYSTEMS 

STAT modular systems grow with your medical. 

denial or ophthalmic practice 

$195 Base system patient data base, recalls. 

report generator, l^er writer & more 
$395 Point ol service transaction processing 
(superbills. Imanciat reports, receipts) 
$395 Patient billing module (statements) 

$695 Automatic 3rd parly billing: tailorable 
claim torms with iCD/procedure codes 
tree Full featured demonstration disk & doc 

30 day money back guarantee 

GAMMA Incorporated 
Three Dundee Park 
Andover. MA 01810 
(508) 470-0080 

MEDICAUDENTAL SYSTEMS 

A decade ot service and the latest technology 
Practice management systems include paper & 
electronic claims. Superbill, patient ledgers, 
practice analysis, linancial histories, appoint- 
ments. diagnostic database and much more 
Systems from $200 to $3000 (}all or write (or 
FREE intormation 
CMA MICRO COMPUTER 
55866 Yucca Trail. PO Box 2080 
Yucca Valley. CA 92286 
(619) 365-9718 
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■ MEDICAL 

COMPUMEDIC- 

PROVEN Practice Management System- -in use 
8 yrs Electronic claims. A/R. A/P,&L. Schedul- 
ing, statements, insurance lorms. practice analy- 
sis. word processing, recall, deiinqueni tracking, 
historical data FLEXIBLE! user designed forms/ 
reports Call lor pric^ Dental (DentaiWbre"'L 
& Veterinary (VetLogic"*} also avail Dealer 
inquiries invited 
DATA STRATEGIES. INC 
17(50 Via Del (ilampo Suite 203 
San Diego. CA 92127 (619)451-0480 


■ MUSIC 


FINALLY AN AFFORDABLE 

MIDI STUDIO 
$399 


Includes: 
Interfsct * Software • Keyboard 

The CMS tOI ii the new up gradable MIDI 
Interlace 

a graphi< 

program that prints to Itsi 
pimlet 

Wtsm Recording Software is the next 
generation of graphu based 
sequencers 

The M$-710 keyboard Ifnn 
Kawa is the most advanced 
keyboard lor Ihe price 16 bit 
•’CM 



bend chorus, vibrato and plays 5 parts 
simultaneously plus it's pfogranunable' 
If you already own a midi keyboard, the 
CAllS-lOl ShowTUne and Priun IS only 


<199.00. Umilrd lime only! 

1/800-322-MIDI 382 8 N Linmon 
7N-594.SOSI Walnut. CA 91789 


A ’ J 
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PC/Musicpakj: t249 


Send tor our tree PC Music catalog 
ORCLE m ON READER S£RV1ciCARb~ 


iiiWushry-SriinJiinf MIDI Interfuci' 
imJ Seifiieiicins Softxvarf from the 
most respected name 
in the PC Music 
husiness. 
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■ MUSIC 



Computer Music Specialists 


Discount Pricing 
Knowledgeable Sales Staff 

Complete Support 
Before During and After Sale 

FREE CATALOG 

with Hundreds of MIDI Products 
MICRO MUSIC 5269-1 7 Butord Highway. 
Atlanta. GA 30340 (404) 454-9646 
Worldwid* Shipping 



Real Time MIDI input 
HP & Canon Laser 
Printer Support 

/UuMPnnter Plus is tht acdaimstf 
/inu«« noMlonsnd UOI perlonnancs 
/ pregfwn that gives you flexiMity smi 
/power. H's qutcii and aMy, efladng a U 
/range ot musKal characlers . test 
/ response and expressive playback as well 
/as alegani dot fflabte and iMar prints 
(206) 462-1007 
1*600-426-2673 <»w*piw« 
f fjfr Temporal Acuity Products, Inc. 

I , 300 '?0r>NE e.M 1 B«iWyu« WASeOOS 


CIRCLE 78« ON READER SERVICE CARO 

S0N6WRIGHT IV 


Music Processor prints proiessionai sheet mu- 
sic, songs, scores with text, chords, symbols 
Compose, edit. copy, record, transcribe, play, 
transpose to any key Bass/lrebte. multiple 
staves, all meters MIDI optional IBM/Epson/ 
Star printers. CGA/Hercules graphics $89 95 
LaserJet plus $30 Send tor free sample output 
SongWrighI Software 
Route 1, Box 83 
Lovettesville. VA 22080 
(703) 822-9066 


■ PREVENTIVE 
MAINTENANCE 

FLECT/EQUIP MAINTENANCE 

A preventive maintenance & report generating 
system for vehicles/equip that require periodic 
maintenance Some features: Totally menu driv- 
en: Cost per mile/hr reports: PM reports: 
Scheduled maintenance reports & warning: 
Service history. Gas/Oil history: Parts/Cost; Oil 
analysis results reporting 
RAM Systems Inc. 

224 Causeway Blvd 
La Crosse. Wl 54603 
608-7&2-8130 


I PROGRAMMERS TOOLS 



LAHEY FORTRANS 


FTTL-EM/Sl— Progninsup to 4GB on your 80386 

Winner ofPCMigizi&e't Tedmicel Excellence Award '88 
F77L-KkI/16 — Progr a m! up to 15MB on your 80286 
WmnerofPCMagaxme'i TedinicaIExcetleaceAward'88 
F77L—- Hie induitry leader. NewVeraiond.Oincludei editor, 
linker, debugger, profile, inake,graphiC8, Wdtek rapport 
Labey Penonal — The affordable FORTRAN with professonal 
feaoires. niUANSI77,debugger,linker.library manager 

tlM DOS tnmte 

For porting or developing, there is ik> rabwitute for a 

LaheyCompUer. CaU (800) 548-4778. 

Irtiyrtm^i* T]^ — .miwrm InrllaiTMip.rtTITni 
Tti:(7a2)i»-2saa*Fsx:(7a])an-ais9*Tb<naMaiaM 
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$895* 

$695* 

S595 

$95 


Lahey 


QuickBASIC Programmers 


We are the leading publisher of Programmer's Tools for QB. Our specialty 
is assembler subroutines, and we even have a package that lets you make 
your OB programs memory-resident in as tittle as ^ of memoryl 
CaW Tbll Free or write for detaiod Information with no strings attached. 


1. 800-922*3383 • 404-552-0565 • CALL M*F, 9-6 Eastern Time 


MIcroHelp, Inc. • 4636 Huntridge Drive • Roswell, OA 3(X)75 
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■ PREVENTIVE 
MAINTENANCE 


Memory Minder 

Memory Minder is the most comprehensive 
disk diagnostic program available for 
microcomputers. Any operator can qukkJy and 
easily check ttw vitai operating parameters ol 
their Aoppy drives, including spindle speed, 
head alignmenL read sensitivity and others. 
Run Memory Minder before vita) data backup 
operations. Uw it to align the drives without 
the use of an oscilloscope. 

IBM PC. XT. AT program and manual S70. 
Precision Alignment Diskettes sold separately 
S40 each. S.2S ' 40 track. 5.25" 80 track. 1 .2 
MB AT. or 3.5" 80 track dnves. 

J&M Syrtenu. Ud. 
Virir ^ 15100-A Central SE 
AIbngucrqtic. New Mciko S7123 
50S/292-4182 
We accept MasteiCard and Visa 
CMCLE 7«7 ON READER SERVICE CARD 


MAINTENANCE A INSPECTION 

An easy-to-use compuleriTed method to organize. 
o(ierale. and control an effective preventive main- 
lenance system Applicable to any type ol busi- 
ness or indusby. Full screen input and displays, 
plus function help command Maintains his- 
torical data, creates work orders, and provides 
numerous repods For info, write to: 

PENGUIN COMPUTER CONSULTANTS 
PO 80 x 20485 
San Jose. CA 95160 

(408) 997-7703 FAX; 408-927-0570 


■ PROGRAMMERS 
TOOLS 


FREE BUYER'S GUIDE 


Call or write for your FREE comprehensive 
Buyer's Guide vrhich contains descrip- 
tions of over 1000 software products from 
more than 450 manufacturers, plus infor- 
mative articles by some of today's indus- 
try experts. Programmer’s Connection 
has supplied the professional program- 
mer since 1984 with quatity products by 
ottering unbiased advice, low prices, fast 
delivery and no hidden charges. 

Programmer's Connection 

7249 Whipple Ave. NW 
North Canlon, Ohio 44720 

USA 800‘336-1166 

Canada 800-225-1166 

International 216-494-3781 

FAX 216-494-5260 

ORCIE 7M ON READER SERVICE CARD 


DIS ASSEMBLING. DEBUGGING 

Code-Generator ($119) can disassemble COM 
EXE BIOS Device Driver RAM 

• it can also simulate the program with the trace 
or go command 

• record steps executed from Bre^int to 
Breakpoint 

• even trace the program which DEBUG cw't 
trace, and the protected software 

Dual Software 

PO. Box 090-213 Brooklyn. NY 11209 
212-725-0528 


QuickBASIC Screen Hassles? 

Micromesh brings you MicroScreen. a FAST 
screen generator. Using screens created with 
your word processor, editor etc., you may now 
manage EDIT order, REQUIRED input. AUTO- 
MATIC range checking, DATA type allowed 
Screen Colors, and more. Only $4995 plus 
shipping (plus tax in LA) 

Microme^ Software and Systems. Inc 
Route 11. Box 617 Suburban Drive 
Lake Charles. Louisiana 7061 1 
(318) 855-2140 

QuickBASIC-Trademark of Microsoft Coqi 


Opt-Tech SorVMerge 4.0 

E4remely bst Sotl/Merge program. RunasaDOS 
command or (XL as a subroutine Unlimited 
filesizes, most languages, datatypes & filelypes 
supported inciuding Btriew and dBASE II & III 
Advanced features include record setedlon. re- 
cord reformatting & much morel Call or write for 
more into MS-DOS $149. OS/2. Xenix $249 
Opt-Tech Data Processing 
PO Box 678 
Zephyr Cove. NV 89448 
(702) 588-3737 
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PROGRAMMERS 

TOOLS 


Qanu(B 0 S 5 ?v»nsmia- 
mMSCKAKHwmyticROBjerrs] 
'lyiiFSS dOxMsvesxiBes^ 
AH TOOL Kfrexpam^ 
0 AYl 0 ‘‘AmZltJ 6 ''A 


r 


Call 408-438-8608 


TurboPower Sofcwi 
P.O. Box 66747 
Scons Viltey, CA 
95066-0747 




SOURCERr.486 


COMMENTING DISASSEMBLER 


Sourcer • creates tleiailed commented source 
code and bstmgs from memory. COM Mes or 
EXE files directly suitable tor assembly BuiH in 
data anaiyter and senuialor resolves muft^le data 
segments and provides detailed comments on 
inerrupis and sublunctions. 1 0 ports and mucti 
ntore New lelease supports 0068 87 lo 80386 
87. 80486. and V20 V30 nsirudiorts Optional 
BIOS Pre-Processor • generates detailed com- 
meniediistings lor any BIOS 'Sourcer is the best 
disassembief we ve ever seen PC Magazne. 
1 17 89. page tot 

SOUPCGR S 99 9S 

SOURCERw BIOS preprocessor. $139 95 

ASMiool— Source Code Analyzer $ 89 95 

UNPACKER-i-Unpacfc EXE files S 39 95 

S&H l^$3CanMn$lO OewrSlS CAHn ioauu 
To order Or receive mlormaiioniusi caN' 
1.800^2-8266 
V COMMUNICATIONS 

3031 TischWay.Suiie802.Oept PC 
San lose. CA05I28>|40B| 200 4224 


CCI-ToolsJbr C 

A elmple. piri/esalonat way to 
meet C programming needs. 

Record hortdlirvg. comprehensive 
screen I/O. doto moving and much 
more Just some functions Get, Put. 
Unetnput, Window, Iprint, Mid. Lset. 
KiH, Chain Program with fhe eose 
BASC and the power of C. CCI-Tools 
for MS-DOS MS C5.1. QC. QC2-full 
documentotion. samples diskette 
ond small memory module S42. AH li- 
braries S 108 Specify diskette size. 
Chicago Cybernetics, Inc 
5225 Old Orchord Road, d 1 
Skokie. IL 60077 
CoaTolFree l•a00■448-5818 
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■ PUBUC DOMALN/SHAREMRE 





PEOPLE’S 
CHOICE 

tlonBylmlvt»Bu*r tnlK* 
Overi200tIi»nwm»PubBe-donulnpfognauanlutl500dM*, 
mndbKmufmehittkFULLaIpngnmteotttmlowmfl.TS, 

Gamttl l^Accoiintfffpf 1^ OatalMM Syttmial 
V^PMSonalFlnMC0l VS^PngnmmlngLMngutgMt 
Utmth*! (DIbIl Prlnttr, Scnin, Btef 
MUCH, MUCH mav III Call for FREE CATALOGI 

1-800-999-0471 


fwtUtQkokBt 
BaBocl71134P 
■ s TO 36167 I 
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FREE 

SOFTWARE 

CATALOG 

Low os SI 50 / Disk 
Dver ICCO IBM Softwore 
For test service 
Write TO' 

SOFTSHOPPE.INC. 

PO- Box 3678 
AnnAfoOf, Ml 481C6-3678 
;313) 761-7638 

ORCLE 799 ON READER SERVICE CARO 


S1.50 PER DISK! 

[Buy 1 or 100) 

Best IBM Shareware 
and Public Domain 

SOFTWARE 


FREE CATALOG 
[203) 745-5322 


BRIGHT FUTURES 

INCaRPORATEO 
P 0. Box 1030. East Windsor. CT 06088 
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MORE BYTES FOR THE $$$ 

We cany only the BEST Shareware/PD pro- 
grams in our library Many, many new updates/ 
additions! Over 700 disks FULL of useful pro- 
grams, as described in our FREE 40 page 
(printed) catalog! As low as $1 50/5.25" disk 
and S3 50/3 5’ disk! Orders shipped in 24 hrs 
MCA/ISA 

BIG BYTE Software (was GLW Software) 

PO BOX 14008 
Arlington. TX 76094-1008 
(817)265-2007 (24 hrs ) 


Software 
for IBM 


1 800 - 736-4410 


Hundreds of freeware, Shareware 
and public domain programs. 
Free cataloa!! 

Call now toll Tree. 

24 HRS, 7 days wk. 


MountainTop 

P.O.Box 1221, Azte.TX 76020 


2 FREE disks for every 
ten you order!! 
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IBM SOFTWARE 
CATALOG 
Detailed Descriptions 


KDOO's of Great Programs 
Only 12” per Disk 
Carefully Seleaed 
Fully Tested 
Includes Exclusive 
2 FREE disk offer 
THE SOFTWARE LABS 
3767 OverlarxJ Ave No 1 12 
Los Artgeles. CA 90034 
Write or Call (213) 559-5456 
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THE SHOWCASE 
FOR PRODUCTS 
AND SERVICES IN 
THE IBM 
STANDARD 
MARKET. . . 


FREE 

IBM 

CATALOG 

72 PAGES! 

Software, Ribbons, 
Labels, Books, Etc. 



CALL NOW! 


TOLL FREE-24 HRS. 

1-800-245-BYTE 

WgrT3HrTT!!TTiTj.i»ia:6.'ia:t'i[WMw.i:'T«H 


■ REAL ESTATE 

MANAGEMENT & ANALYSIS 

* "Real Property Management" (395/$595 lor 
residential & commercial properties and other 
bkkp'g. Flags delinq't tenants; prints budgets, 
checks, invoices & 1099S. No retyping of 
recurring data * "Real Analyzer " S195. when 
deciding: buy/sell, exchange, or refinance 
30 day money back guarantee 
REAL-COMP INC, 

PQBox 1210 
Cupertino. CA 95015 
(408) 996-1160 

PROPERTY MANAGEMENT 

Since 1978 over 6.500 users ot our software 
have found it comprehensive, flexible and easy 
lo use. We offer systems to manage the follow- 
ing types of properties: COMMERCIAL/ 
RESIDENTIAL / CONDOMINIUM / HOME- 
OWNERS ASS0C./MINI-ST0RAGE FACILITIES 
For more info, and sample printouts call: 
REALTY AUTOMATION 
11365 East Shore Drive 
Hayden Lake. ID 63835 
(208) 772-3259 
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PROPERTY MANAGEMENT 

Comprehensive sothvare for managing residen- 
tial. commercial, condos, and more. Three ver- 
sions; Basic PM tor owner/manager— ^95. De- 
luxe PM lor professional management— ^1.195. 
Multi-User with Novell network compatibility— 
S2.395. Includes check writing, recurring ex- 
penses. G/L, management reporting 
YAROI SYSTEMS, INC 
613 Reddick St. 

Santa Barbara. CA 93103 
605-966-3666 

PROPERTY MANAGEMENT 

Full-featured, easy to use Property Manag^ 
ment Software Programs provide features that 
exceed or are comparable to packages costing 
ten times as much. The Landlord Plus manages 
up to 10 proper1ies-$295 The Landlord Pius II 
manages up to 100 properties-{595 Call to 
order or to receiw more information 
SYSTEMS PLUS. INC 
500 Clyde Avenue 
Mountain View. CA 94043 
600-222-7701, 800-222-7707 in CA 

PROPERTY MANAGEMENT 

Rental-Ease New state of the art properly man- 
agement software Extremely fast and easy to 
use. Everything is included, tenant tracking, 
repairs and maintenance, income and expense, 
chedc writing No extra modules to buy The 
ultimate in property management $695 com- 
plete Fme brochure. Oemo $10 
STRATEGIC OFFICE SYSTEMS 
688 North 500 West #61 
Mt Pleasant. UT 64647 
800-942-6784 or 801-462-2130 


REUGION 


EAMS COMPUTER BIBLE™^ 

NEW! Version 2.1 
New American Standard 

The beM of ike ben sellers 


For IBM and 100 « Corapallbtc 

’ Instant word or phrase search. 
' Use saved verses with word 
proc. included text editor. 

• Includes windowing, wild- 
carding &. logical operators. 
Satisfaction guaranteed 
or your money back! 


Foundittofi Pretf 
P.O. Box 6439 
Amheim, CA 92816 
( 714 )^ 30-6450 
S) 29 . 9 S (CA oraer* xdd 6 fli ux) plu« 
>40QP#H 


UJ 
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Instant Bible A ccess 

ONLY 

$49 ^ 



P 

QUICKVERSE 
BIBLE CONCORDANCE 

QUICKVERSE BIBLE CONCORDANCE is a fasl. easy-to-use tool for general Bible 
study and in-depth research. QUICKVERSE puts the complete text of the Bible at 
your fingertips, allowing you to: 

■ Inslantiv locate any word or verse in the entire BiMe. 

■ Search for phrases, combinations of words (many order), or any word in a list 

■ Limit seareWs to a particular range of books, chafers, or verses. 

• Print verses in a variety of formats or save them to file for export to your word 
processor. 

■ Outperforms products costing much more. Carries a 30-day money back 
guarantee (excluding shipping). 

(Features listed are for IBM Compatible, Macintosh version also available.) 

Four translations available, please specifv version and disk size when ordering. 
KJVS4‘)a NIVSWD RSVi'iri NKJVS53n 
Add $S shipping.'handling. Di.sk size 5 1 '4 □ or 3 12 (add $3) 

Call or send Check^VISA'MC or C O D 

1 - 800 - 223-6925 

Parsons Technology. 

Dept M. 

375 Collins Rd. NE. Cedar Rapids. lA 52402 


(In Canada Call 319-395-7300) 


Bible Challenge 


Laugh till It )«Htt siimlA Mhmtl u ailM-i tw (msum ■tiisst.-s j iiia'sliim Hi viHir i»-M 

social Ttte fiin ami Iclluwship Is lanUMlc' mbit' Lhalk-mti' K a biMiO styh- ^mi- (istnq pop up 
taliKliMstoaskyoii mulUpk- cboiic giH-lkiKs Innii a (tHt.i Imm-oI ISIZ giH-slH»s 
OI<a.T $39.99 rOSTAGE PAID l-80O'233-2 139 

VALUE SIART . SOmKARE ll>zr CaS ’inLuiur Vr N> I lunrM<«i SI. 
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CHURCH SOFTWARE 


Discover for yourself why more churches are choosing PowerChurch Plus.** 
Try out the leading membership and accounting package. 

Call today for your FREE full-working OEMO. 

FI SOFTWARE. P.O. Box 3096, Beverly Hills, CA 90212 

(213) 854-0865 
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SALES MARKETING 


■ REUGION 

PROSYSTEMS FOR CHURCHES 

Integrated programs recommended by CPAs, 
backed by money-back guarantee ManagemenI 
and accounting modules to suit needs Easy to 
install and operate Mid-year conversions readily 
aixommodated Password proteclior. built-in 
backup Other exceptional features Affordable 
Visa/MC Free demo 
PfoSystems 

1 736 Elton Road Suite 306 
Silver Spring. MD 20903 
800-448-1474 301-439-1100 


Bible Study Tools 
that grow with you. 
The most comprehensive 
Family of Pixxiucts for 
Bible study. Call or write 
for free brochure. 

BIBLE RESEARCH 
SYSTEMS 

2013 Wells Branch Parkway 
Ste. 304 • Austin, TX 78728 

1-800-423-1228 

Tech Support (512)251-7541 


CIRCLE Ml ON READER SERVICE CARD 


I SALES MARKETING 


I 


Sales Ally“ 

Software for Sales A Marke(ir>g SdutiorYt 

5ALCS; TELBUMEJIHa: 

O AooofitManagsnwni 0 CallLisb 

O Lead Tracking O CaN Raperta 

O Dvad Mai O Ote Enby 

O WordProoMvg S Scnpfrtg 

° iwk™.. 

O ManagamaritRapsrtsAStilisliea 
O Prodjc(/ln#ysis 
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Leader in Sales Force Automation! 


Client Management, Telemarketing. Direct Marketing, Field Sales. Custom Reports, Lead T racking. Proving, Call S^eduling, Autodial, 
Followup Letters, Unlimited Notes & Contacts, Laser Interface. Pop-up Windows, User-customizable for any Business, True LAN System. 

I I n ji I BOXS316S0, Qrand Prairie. Texas 7SOS3 

pjciv- baiGMaKGr rlUS PC & LAN Versions 1-800-433-5355 (214)264-2626 
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m SALES MARKETING 


■ SECURITY 


CLIENT & SALES MANAGEMENT SOFTWARE 


'Totall Manager is one ol the finest, ptissiblv the best. o( all sales uml inarieting 
mana}tcmei)l pni^raiiis . in my opinion, li is very much the way to g<i!" 

Leon Wonnun. 8u\hH'\.y .\fiirkTiiiif>. July. I^xy 

FREE 

T<p(all 
Manager 

DEMO 942 E. 7145 Suit* A-101, Midvoie, UT 84047 (801) 566-5544 
" CIRCLE 806 ON READER SERVIce CABO 


1 - 800 - 777-6368 


Pv/IRTPI 


SCIENTIFIC 


I SECURITY 


GREAT GEOLOGICAL SOFTWARE! 

Over 60 programs lor petroleum, mining, hy- 
drology. academic and scientific uses 
Gridding/contouring. log plotting, plate tec- 
tonics. digitizing, basemapping, ternary plots, 
steronets. cross sections, lots more LaserJet 
support. Macintosh too! Affordable. $75 to 
$2^ Call, write or lax for tree catalog 
Rocinvare Inc. 

425t Kipling Street Suite 595 
Wheat Ridge. CO 80033 
303-423-5645 FAX: 303-423-61 7t 


■ SECURITY 

I EVERLC3DK | 

hiuiiiwutnjinunTn!^ 

Ottientd Ih cloni eompaUMIIty t ttranplli 

• Thwarts ALL Bit-copy Software 

• Protect any COM EXE w o Source changes 

• Shut down Debug Tracing & Disassembters 

• Supports alt Hard 6 floppy Disk formats 

• Rntncl or allow Network Installs 

• Limn program use Dy Date or wExecutes 

• Remotely reset installs. Date or nExecutes 

• No damaged media or I t) plugs 

For IBM & clones-SiBS 6 up-Free irtlo & Demo 

® A<-T8Ch Softwar*. Inc. 

305 East Frankhn 
Richmond, MO 64085 ( a ) 

(800) 227-0644 (816) 776-2700 

FAX (816) 776-8396 
CmCLE 807 ON READER SERVICE CARO 


HANDS OFF THE PROGRA! 

PC SECURITY 

OPERATING SYSTEM SECURITY 

• S*cwfM »u6di r » e iori* i , hiM. pruiMfs and 
Hoopla 

• Kwyboarfl lock— auKMTtaiic or manual 

• Leg PC bool, program a«ac. file opens, 
loginnogouis 

• Pi*v*ms DOS FORMAT arwt rr>osl virusM 

• OrM A Boot Protactiort/HAra Disk Lock 

• IBM PC or lOOAt compaiibla— DOS VIO* 

p... $89.95 


IT OrOW. VISA UC Acesewa 

Systems Consulting Inc. 
412-963-1624 

po sm inaoe. Mm*ui*i>. pa isasi 
CS1CLE MS ON READER SERVICE CARD 


T he world's teodmg soft- 
wore monufocturers 
depend on Sofiguord copy 
protection systems Your 
FREE DISKETTE introduces 
you to SuperLock “ - invisi- 
bte copy protection for 
IBM-PC (ond compotibles) 
ond Mocintosh. 

• Herd disk support 
• No source code changes ’ 
e Customized versions 
• LAN support 
• New upgrodes ovoiioble 

( 800 ) 842-9388 

SOFTGUARD SYSTEMS INC. 

710 Lakewoy, Suite 200 
Sunnyvole, Cohfornio 94086 
FAX(408)773-1405 

CIRCLE 809 ON 
READER SERVtCE CARD 


PASSWORD is PC 
Security!! 

• Pauword Is a soRwarc program which 
secures your valuable data. 

• Simple Inslatlallon, easy menu driven 
maintenance, tcgulres no 
refotmatting. 

• Boot limit option secures hard disk. 

■ Password provides for up to 100 users. 

■ The supervisor controls access to 
protected dltectorles with a single 
keystroke. 

• Provides audit trail of user activity. 

• Password aging. 

• The option to create user menus. 

• Vlrusdctcctlon. 

■ Screen privacy. 

• Intruder detection. 


rd 

599.0011.5. 


NASDEC internatloiTal 
27IM-8S Carry St. PH (204) 9S6-2798 
Winnipeg, MB FAX 945-3702 
Canada R3C ^5 


CIRCLE 810 ON READER SERVICE CARO 



Wilh our Copy Protection 
Products. They really work and 
do not burden the honest use . . . 


For Hardware Based Security 
(I^rallel Port Internee) 

• STANDARD KEY TAG 
Unlimited executions 

• COUPON KEY TAG 
Limited executions 

• READAVRITE KEY TAG 
Secure field programmable 
memory 

• NETWORK KEY TAG 
Site-license for specific 
# of users 


• DURA'HON KEY TAG 
On-chip secure clock for 
leases, trials 



For Disk Security 
High Level Security 

Wilh hard disk uuuU/uiuHsiaU includfd 

• PADLOCK n DISK 

• SAFEGUARD DISKS 

• COUPON DISKS 
Low Level Security 
User litsialiabU Prouaum 

• PC-PADLOCK 

The market is filled with copy 
protection products which burden 
the user or simply don't work. W; 
have over 3500 satisfied software 
firms utilizing our systems. The 
high-level fingerprint has not 
required an update in over 3 years. 

Call or write for 
more information. 

GLENCO 

ENGINEERING INC. 

SehVING TMi SOfTWARE INDUSTRY SINCE f 979 
721 W Algonquin Rd (706) 364-7638 
Arlington Hts , IL 60005 FAX 364-7698 
In Europe contact: 

SOC Security Systems Tel -f31-4S-441535 
CIRCLE 811 ON READER SERVICE CARD 


THE ULTIMATE PROTECTION 

Keep your software honest with: 
e StopView— Stop hackers, (rack your soft- 
ware. wilhoul copy protection ($2^ 00) 

• StopCopy Plus— Defeat ALL copiers, secure 
your software, with transparent, option filled, 
copyprotection ($450 00) 

Free demonstration package available! 

BBI Computer Systems 

14105 Heritage Lane 

Silver Spring. MD 20906 

Ph: (301) 871-1094 FAX: (301) 460-7545 

SOFTWARE COPY PROTECTION 

• Installs easily on your IBM-PC sottware 

• Defeats all disk copy software 

• Supports ail Hard & Floppy disk formats 

• Requires NO special devices or disks 

• Invisible to your end user 

Eval disk protects 2 disks $25 

Starter kit protects tOO disks $99 

L-Tech Corporation 
377 Route 17 South. Suite 618 
Hasbrouck Heights, NJ 07604 
(201)288-1608 BBS.201-288-8795(8/N/t) 

BIT-LOCK SECURITY 

Piracy SURVIVAL 5 YEARS proves effectiveness 
of powerful multilayered security Rapid decryp- 
tion algorithms Reliable security device trans- 
parent to PARALLEL or SERIAL port Compli- 
mented by low cost KEY-LOCK"' multileatured 
COMPU-LOCK"* including counldmn. timeout 
data encoding & multi-product protection 
MICROCOMPUTER APPLICATIONS 
3167 E Otero Circle 
Littleton. CO 80122 
(303) 770-1917 


■ STATISTICS 

THE BASS System * 

Why use up 8 meg and 640K )ust to run a data 
step on your PC? Now you can run your data 
step code and statistical procs with a system 
that lakes only 1 meg and 400K (and costs only 
$399)! Free infotmalion: 

BASS Institule. Inc 
PO. Box 349 
Chapel Hill. NC 27514 

(919) 933-7096 or B8 (919) 968^755 (N. 8. 1) 

KWIKSTAT 2.00 $49 

PC Week calls KWIKSTAT "Numbers Game 
Winner" (10/14/88) Easy, professional data 
analysis Users in over 20 countries Includes 
t-test. ANOVA. repeated measures, single/mull 
regression, graphics. Chi-square, survival 
analysis, more. Inboard. ASCII. dBASEIII data 
entry. $49 + $4 P&H VISA/MC 
TexaSoft 

PO BOX1169-PCM 
Cedar Hill. Texas 75104 
214-291-2115 
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STATISTICS 


Go SOLO 3.0 


Statistics fdus excdlent gra|^CB 
In an easy-Co-use PC p»Aaig<> 
For business, Rseardv students 
I Frcxn the leader in statistical 
I software for OV 0 25 yean 
I $199 compiele with graphics 
I Satisfaction guaranteed! 

I Call today*V15A or Mastercard 

BMDP 

I STATISTICAL SOfT\AS\RE 

1440 Sepulveda Btvd«5uite 316 
I Los Angeles, CA9Q02S 

I ai3)479-7799*Faxai3)3l2-0161 


cACiXsij ON RgAOCn 


wm 


'®^STATISTIXtm3.0 

• Superb Data Management 

• Range A Depth of Statistics 

• Excellent Manual 

• FAST FREE Sup(>ort 

STATISTIX is a Snap! 

Buy th« best | [i 

for 1/3 the price sJjfc 

of the competition. 

Call 612-631-2852 Today 

No Risk Money Back Quarantee 

Analytical Software 
Box 13204. St Paul. MN SS113 


CMCLC Its ON RCAOCR SCNVICC CARO 

DBMS/COPY TRANSFERS DATA 

Now your favorite slat package can access any 
database DBMS/COPY can directly convert 
any database or spreadsheet tile into any slat 
package file and vice versa The PLUS version 
allows sorts, selections, and recalculations 
S195 30-day guarantee VISA/MC/AMEX/PO/ 
COO FREE DEMO' 

CONCEPTUAL SOFTWARE, INC 
PO Box 56627 
Houston. TX 77256 

1-800-STATWOW. FAX (713) 667-3FAX 

StatPlan IV 

Only SI 79 Easiest to use statistics program 
available Statistics include curve lifting, 
crosstabs, correlation, multiple regression 
stepwise regression. AKOVA. t-lests. lime 
series analysis, etc Graphics with printer out 
pul Handles up to 30.000 data points inter 
faces diredly with Lotus tiles Demo $10 
The Futures Group 
76 Eastern Boulevard 
Glastonbury. CT 06033 
203-633-3501 


High p«Hormanct STATISTICAL SYSTEM 


TAWo 



A powerful, elegant, and super-fast statistical package integrated with^ 
complete data management and dynamic graphs. Comprehensive selec* 
tion of descriptive, inferential, and exploratory statistics with forecastirrg. 
STATS* features intelligent, two-way interfaces to data from Lotus. 
Symphony. dBlII*. and other programs For more Info look for our adt in 
moat com|NjWr loumala, ask your dealer, or contact StatSoft Price $245 
(*$5 ship/handl). 


StatSoft 


2325 E. 13th St, TutM, OK 74104 
(918) 583-4149 


Ove«se*» oiticn I .... 

Oon UK) ph 07072 71166 HMmt AothMr* l> 

anCLf BISON RCAOCR SERVICE CARO 


. Easy 

. Simple '0““ veisatile 

.Fasl.accuiate V 

.yyindowsaPdg'eP 


NCSS plus-$99 

Easy-to-use menus & spread sheet Multiple 
regression T-tests ANCVA ( 14 ) to 10 tactors. rep 
measures, covariance) Forec^ng Factor, clus- 
ter. & disaimin^ analysis Nonparametrics 
Cross Tabuialion Plots: histograms, box. scalier, 
slemleal. Soil Subset Transformations Reads 
ASCII New graphics Pkg $59 
NCSS 

865 East 400 North 
Kaysville. UT 84037 
Ptwnc: 801-546-0445 


■ SURVEYS 

THE SURVEY SYSTEM 

An easy to use menu driven system for the 
entry, editing, processing and presentation ol 
questiormaire data The system can produce 
camera ready aosslabs and other tables in 
burner tonnat Also statistics and bar charts 
Regression and open-end coding/analysis op- 
tions available 

CREATIVE RESEARCH SYSTEMS 


SURVEYS 


The Survey 

An Opinion Research Tool 
for the PC' 

• Menu Onven-Contexi Sensitive Help 
■ Creates Questionnaires 

• Telephone Interviewing or Single Digit 
entry ot responses - Skip Pattis 

• Crosstab Reports with Slats 1 e ChiSg 

• 123 & WP interlace - How to' Book 

• No Risk Trial - Money Back Guarantee 

• $1295 Site License - lor 30 days only 

$49500 

CYBERNETIC SOLUTIONS COMPANY 
372 W 800 S Alpine. UT 84004 
phone today (801) 756-8279 

CIRCLE BIB ON READER SERVICE CARO 


I1AXES 


l^X PREmKAnON X3FTVUV(E 

FEDERAL & STAn RETURNS on a sin^ 
dbk. Easy to use. Calculates automatically, 
performs complex 'Vvhal-if" options, 
prinb IRS approved forms. AvaRaUe 
for 25 states. Requires Lotus 1 •2*3 or 
compatible spreadsheet. Standard Pro- 
gram: $79 Professional Program: $139 
Corp, S-Corp, Partnership, Tidudarv, 
Emptoyer's Rte $149 ea. Tax Planner $79, 
Fuixtdd PUmer $179. 

M/C Yisa. Add $4 S&H 

bailable From 
Park Technolo^es 
P.O. Box 1317 aKton Park, NY 12065 
518/877 5881 or 884/423-3189 outside NY 

CMCLE ai7 ON READER SEftVICC CARO 


■ TAXES 

1099’S-0N-DISK 

Our lourth year helping you meet IRS regs to tile 
1099's on magnetic media Use your IBM- 
compatible PC's to prepare 5 ^ 4 * diskette, print 
forms and reports For all I099’s. 1098. 5498. 
W-2G Fast, easy to learn and use. manual 
included Not copy protected Only $69 plus $3 
shipping MCWt^ accepted 
Cu^om Cratt Software, tnc 
5730 R St 
Lincoln. NE 68505 
Phone (402) 464-3184 


UnUTIES 


Manufacturer Christmas Special 


CLICK THROUGH DOS 
Listed Price $109 
MOl'SEDOSE 


* FuH mouse aupporl 

* Visual DOS Commands 

* Menus to organize programs 
on fixed disk 

* Editor and quality printing 

* Search & print info from card tile 

* Customize labeling 

* Fixed d«k security option 

* Recover deleted files & other 
powerful tools. 

FIEE lEII C4U 714-itl-IIN 
nCE IPUTE •« BEn BEUAU 
meiu tl INITECII lEIMl MBSE STB 
CttihfTEU SrnEI Refunds within 90 
days (1SBb restocking fee ) 

* 80286-20 512K 1.2FDD 40HD VGA 

S2149 w/OOS 82199 

* 80366-25 IMB t.2FDD 6SHD VGA 

S2649 w/DOS 82899 
No returns on software or used items 
DEALER INQUIRIES WELCOME I 
(Ca . add 6% Tax. COD. Free S & H ) 

MICROSHRLL CORP . 
2736 W Orangethorpe Ave. •4A6 
Fullerton CA 92633 
714-525-8001 - FAX 714-525-6025 
We accept VISA • MASTERCARD 


PC Magazine 

15 Lone Oak Ctr . OepI P 

Petaluma, CA 94952 
(707) 765-1001 

TO PLACE YOUR AD IN 

Marketplace 

2nd Color 


PC Magazine Marketplace 
Call (212) 503-5115 

Option Available 


or (800) 825-4ADS 
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BRIDGE IT 3.S 


3.S' FLOPPY SOFTWARE DRtVIR 

• FORMAr/coRv suPRom for 720/1 44 

CAfWClTV 

«NONtEOtOOPOaAOfOOSOOCMANG€BX3S 

• USE wrm PC/XT/AT OONES DOS 20 « 

ONLY *39.00 ♦U.WShI PUIS ’ 
MNOIEO WITH 1.44 Ml OtHVI ONLY >129.00 4- SIH 
VISA/MC/COD/UPS-&/Q 

MICR08RIDQE COMPUTERS 

655 SKywoy - Suite 113 . 

Son Cortcn CA 94070 
1-600-523-B777 
CA 415-S93-S777 
FAX •415-593-767S 
CAN •514-645-0818 


CIRCLE 81B ON READER SERVICE CARO 


DECEMBER 12, 1989 PC MAGAZINE ERl 









THE SHOWCASE FOE PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 


■ imunES 


Stop computer stress — 
for just $19.95.* 


Shortcut* Software saves work with easy-to-use. single function 
utilities. No manual. Simple point & shoot menu commands. 
I.CK’K-'FII.K " protects sensitive files from snoopers. 

P.\C'k FII.K " gives up to five times as much disk storage space. 
DISK DIRFCTOR renames, deletes and copies files & directories. 
WORD FIND locales lost documents with a key word. 

VIKW FII.K'* instantly pulls up multiple files for easy viewing. 
FII.K FIND locales lost files with only part of name or age. 

*Pcr title. Plus S3.U0 shipping & handling. Order by coniaciing Basiech, 

Inc.. P.O Box 16267. N. Hollywisod C A <»l6l5-6267. Telephone: (818) 

982-7627. FAN: (818) 982-7626. VISA. MasterCard, and C.O.D, aaep(ed 
OWCU >2P OH B6AOCH S6WV(CE CARO 


When you write, you may be wrong. 


That'S why we've converted the world-famous Associated Press Stylebook to software 
The AP Stylebook an quickly help you become a skillful wnter no matter what, or how 
much, you write Anyone using a word processor will benefit 
The experts agree, "T'asl and useful program ... handy to have ... / 
can't say enough ahout the AT Siyichouk," says Teter Mc^Mlliams. 


Th« AP Sfflebook tan be used alone or In 
conjunction with othor KeyNoles roferonce 
books: 


The Associated Press Stylebook SB9.95 

Complele Secrelary s Handbook 89 95 

The XeyNotes Writer's Handbook 79.95 

Financial Mathematics Handbook 99.95 

(Plus $5.00 Shipping & Handling) 


For orders or inlormation call (or write) 

DIGITAL LEARNING SYSTEMS • A Century Drive • Parsippanv. NJ 07054 

800-992-0264 or 201-538-6640 


CIRCLE 821 ON READER SERVICE CARD 


Introducing A File Management Utility 
That’s Hard To Outgrow. 

Now you can order soi^are without going uut on a limb. 
Introducing Treeview'* A menu-driven file management 
utility that lets you copy, rename, erase and back up files 
without using complex DOS commands. To order your copy 
ofTreeview~ for only $50.00, call l-80&^24)T0. Or visit 
the dealer nearest you. 
fffg MAGEE £h/TERPnSE5.MC. 

^ 404'446'0271 


Treeview 


From The Developer Of Automenu? 

P.() h'x Vyvri I'SAt' I'eNMjitT tnirTr»!<c..ln. Irmr*' 

CIRCLE 822 ON READER SERVICE CARO 



COPYWRITE 

CopyWrile 
Removes 
Copy Piolection 
No more diskettes, 
manuals or 
codewheels 

tOOO's ol products copied 

Quaid Soltware Limited 

45CharlesSt.L.3rdFl .U(>pl MM 

loronlo. Ontario M4Y 1S2 

(416)961 8243 lax (416) !)61 6448 


PERSONAL MEASURE 

Diagnoses performance bottlenecks in PCs 
can enhance anyone's diagr'ostics artil 
iery documentation is exemplary " W 
Rosch. Aug 89 PC Maga7ine Measures use ol 
major LANs by PCs. loo Clear graphs and 
statistics show where live applications spend 
time S6995.$74 95(525-.'35“} ( s&h 
SPIRIT Of PERFORMANCL, INC 
73 Weslcott Road 
Harvard MA 01451 
508 456 388‘Melex 6503571400 


I “'''HAELPERRY 

"nu 

The Ultimat* 

Computet 

Organiter 


IZ-MINU, iIm eoun] dfid ml pimifvl tniidewiitiMlWr. neUy mnifiir ).■ 
lon^viti wyeMiN praridei yw with g lonylelt nwl it tatirtion, inogi iteebng, unhniNd " 
luiiig of el iMdshIt optigm wIin yw turn gg maflv (bgiin gnd wsiid wt ww. iiol | 
ygm (gnpuiti StlKhag gn gplign (ghn y«u immu) iradtri. girt« mw irigim. Miy . 
iMontly iMg ttwl Dppliiatign. rtw immi edii/iiM/enM/ngvt t prinl with gou gnd ■ 
MENU imncdMy lelurm whtn you finiili Now you nudi iwn | 

don't haw to bt on tiptn to gel the m( out umru Sit IS lUmN t Noi^ «yu) * 
ol mi (onputei ituvrin Ohriht taoiw owioM U oi wiM I 

U-MWUiti(iiwliri)«lp9wfiil.wilhleo PCSPO lot I)?! • New OdNot LI tOIR ■ 
um uxh OS encrypftd ponwMd piglcdiiM l-Ub-OIl-IDUMC Vito acttflod * 
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.Ammunition to conquer 
your biggest problems! 



• The Vinual ExpandMl Memory Manager 
provKles your £US applicaiions wiin up to 
eight mogabyles of expanded memory 

e II turn» PC AT or PS ? ex- 
tend<-d ni»Mnnry miii exp,)i<ded 
memory 

e II turns h.-trd dish sioraryo inio 
expanded memory 

e It s compatible with most EMS 
appiir.itions inriudinr] i ? 3 
and Symphony 

• Only Sft) !>5 X) rray njiviey DJC* yr/.irj’i.w 



V-emm" 


Fofi'8 Software 
P 0 Box 396 
Manhanan KS 6650; 
(9(3J S37 2897 
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Break 

640K! 

Why buy expensive boards? 
VRAM creates 32 megabytes of 
memory by turning disk space or 
extendi memory into expanded 
memory! S49-f3sh. 

Buy VRAM and S other 
utilities for only $88. Ctrl-AIt 
swaps TSRs to disk, Diskpack 
backs up 10 megs onlo as few as 
2 disks. COMx connects PCs and 
includes a 32 H. cable, and more. 

Call for free brochure. 30- 
day money back guarantee. 11982 
Coverslone Cir, Manassas, VA 
22110 703-368-2949. 

biologic® 
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BMiianTfwiMi 

d. 

11 AS 1 . 1'OWF.KI 1 1. 1)IK Fil l: manacfr: 

1 l>\ thrrclory r.Xlrndrd ii a power uitr's dream prugram. “I 

II -Kjrn s.inxin. l'(MjL'ii/lne. June l.t. I9K9. | 

- < ommand (irtenu-d! • Fullvcuslnmi/ahlr! 

• Mulliplcin-.excluiikin • Set Ale atirlbules. dule lime. 
palternsindirecliirirs. • Flexible Mirting! 

* rnhaiKod eop). moxe, * Automalesanx Ib.sA! 
cumparr.appeiid,elc. * Ml ('ll Mt’Cll MOKK! 

MC Msa 
.tO-Day 
(iuaranlee! 


ECONO-SOFT l-800-:«>7-7.’590 


1 U| . It I’ll i(,.v ISKi'.F. \,K||,| t\ .^'IS IIMII 
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Why search for a faint little cursor? 
TheAfo-SftfiiU™ Laptop Cursor 
makes your cursor BIG arid BOLD 
and BLINK at any rate you choose! 
Recommended inPC"PCWeek 
"PC/Computlng-ihe NY Times. 
$39.95 -fZSO shipping. (In MA add 
$2.00 tax.) VisaAlC/Amex/check. 
SkISoft Publishing Corporation 
1644 MassadiusettsAve. Suite 79 
Uxingion, MA 02173 
1-800-456-8465 or 617-863-1876 

ORCLE 826 ON READER SERVICE CARO 


PC Magazine Marketplace 
the ultimate target market! 

Till- linuiil siHi-iriiTs whii nsul I'C 
Magaziiii* il'iiri hiivf ihc liiiii- tn .\|iii|> 
aniiiiid. Ilii-ir mily iiiik-itii is gi'ttiiig 
whal I hi-v 1 a.'i i|iiii'klv as |mismIi|*>. 


Thry'll DMCT their attenliM to 
PC Maganne Narkelpiare 


Fi<r iliciii l’('..Miig;i/itii- Markvijilai-i-'s 
liin'i-i K<-s|i(iiisi‘ i)is|ilav \il l'••^ulal 
fjiri’M'iil.s a fast. ctLsy anil cnsl cITi-c 
tivi- hii-iIkhI Ilf pnHliirl a<-i|iiisitiiiii. 
Tlii-y kiHM II will liitvi- till* |ir<»i!ii<Ts 
Mii'y iiffil and llii- iiironnaliiiti llii-i' 
w.iiit ri'itardiiig jirin-. vnliiinf di.s 
niiliils. .s|i'Tifirati<iii.s and di-livi'iy. 

Ifyiiii iliink ihai v<>iir Ihimik-.ss can 
iH'iiffii fniiM iIh- Tdd.iHKi lirand sjicc 
ifuTS will! read I'C Magaziih' ... 
Vil 'KK KliillT! 


.So take IIIKUT arlion and rail 
(21'^) 503-5115 or (XOO) XtvtAIIS 
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THE SHOWCASE FOR PROHVCTS ASH SERVICES IS THE IRM .STASHARH MARKET \ 




■ ummES 


■ ACCESSORIES 




CompuTogs Dust Covers 


The ultimate in dust protection. Available in natural 
canvas/brovm trim or new desigrter gray' black trim (add 
$2/cover). Our covers are far supenor to vinyl! 

MONITOR 15.95 PRINTER (speaty) 15.96 

COMPARE OUR PRICES! keyboard 13.95 mon cpu 24.95 

CompuTogs' P.O Box 19728. Greensboro. N.C. 27419 * (919) 292*9060 

VISA MC Accepted irclude S2 50 Sh«pmQ CUSTOM EMBROIDERY SHOWN AVAILABLE 

ORCLE 830 ON READER SERVICE CARD 1 -800-227-TOGS 


■ W9RD PROCESSING 


rn:??, 'EWnsicd, 

PyccKMfl. Farsi, En^ish, Europtan 
A Scandinavian; plus tilhsr IPA, 
Hindi, Bengali, Gurmukki, Tamil, 
Thai, Korean, or Via. Full-feaiured 
word processor supports on-scretn 
foreign characters and highest 
quality printing with no hardware 
modifications. Indudes Font Editor. 
S355 incl. US shipping. SI50 adetl 
for laser. S19 demo. Req 640k, 
graphics Money back guarantee. 

Gamma Productions, Inc., 
710 Wilshire Blvd.. Ste 609. S«nU 
Monic*. CA 90401 (213) 394-8622. 
MC/VISA/AMEX. 

CIRCLE 837 ON READER SERVICE CARD 


NEW! PC-WRITE 3.0 

Full lealured word processor lor PC’s Edits 
large files and columns Spelt check, mail 
merge. ASCII and macros Easy to use Supports 
500 printers Software gu de. and tutorial on 
diskettes $19 Registration with manual, tele- 
support. newsletters and updates $^00 
90 day moneytiack guaran:ee 
QUICKSOFT 

219 First Ave North #224 PMAC 
Seattle WA 98109 

1-800-888-8088 (206) 282-0452 Visa/MC 


WORLD'S BILINGUAL WORD 

DuangJan. bilingual word processor tor En- 
glish and Armenian. Bengali. Euro/Lalin. 
Greek. Gujarati. Hindi. Khmer. Lao. Punjabi. 
Russian. Sinhalese. Tamil. Teiugu. Thai. Viet. 

Only $109 1-S5 s/h (foreign t $12 s/h) 
Free Font editor For IBM with dol-matrix Laser- 
Jet printer Demo $9 + $1 srh MC/VISA 
Me^chomp Company 
3438 Cottnian Avenue 
Philadelphia. PA 19149-1606. USA 
TEL 215-331-2748 FAX 215-331-4188 

GALAXY WORD PROCESSOR! 

Galaxy is extremely EASY to learn, EASY to use 
and as Brit Hume of the Washington Post 
acclaims. ’BLINDINGLY FAST." Galaxy is a 
shareware product Try it tor $5 00 or gel a 
registered version with manual, disk, telephone 
support and updates lor $64 95 with shipping 
an^ere in the world 
Omniverse Software Corporation 
P.O. Box 1570. Dept 789 
Port Townsend. WA 98368 
600-365-7627 Visa/MC/Airtex/Dealers 


■ MISCELLANEOUS/ACCESSORIES 


CdripuCdueh^ 

COVER YOUR 
INVESTMENT 


Computer Dust Covers 
Spill Proofll SuucProotll Our StyHstVy Wed 
Dull Covers wW give majomum proiecbon trom 
dull and spiNs Gray Nylon or Clear Plastic 

Keyskin' Keyboard Covers 

Clear to the eye and son 10 the touctL KeyEldn'* 
Keyboard Covert stay on 24 hours a day. even 
wtWe you use your computer 

USA (800) 874-8391 (904)883-4448 

3104 Lews Turner BNd. (Dept PI) 

Visa Eon WNion Beach. R 32S48 mC 


CIRCLE 838 ON READER SERVICE CARO 


c, ✓ ComputerWear 
^^^100% ' ' 

CANVAS 

Bratttisklel Statk-Fresl Belt# wtUi Orsy Trim 
For Computers. Keyboards. Printers & Lasers 
All Popular Models. Superior Quality. Best Price 

NEW! ViziFlex-Seels 

SKINS lor Keyboards . 



826-5761 


1320-3611) Ave Francisco CA 94122 
CM1CLE 839 ON READER SERVICE CARO 


1 BAR CODING 


LABELING SOFTWARE 


: LABELS 

ij.UPC, P5!-2tl5.1dB.‘ca<33 


/ f A 


For Epson, OKI, IBM, and LaserJet 

Flexible design. Any Format or size. 
On-Screen Ubel Design — WYSIWYG 
13 text sizes -Treads at 50' 

Bar codes: 2of5, 128, UPC/EAN 
AIAG,MIL-STD,Code39,elc. 
Auto-incrementing. File input. 

■ Logos, symbols — from scanners. 

' Reversals, color, soft fonts. 

. Powerful, Versatile, Fast, Easy! 

Above label printed with Utility II LabelRIGHT™— $279 
Other menu driven programs from $49. XENIX — $199 
MS-DOS user callable routines from $179 


Portable Readers 


Battery operated reader 
Simple, powerful, 64K memory 
Bar code or keyed input 
MSI,2ol5, UPC/EAN, 128, Code 39 
Easily programmable prompts 
Uploads via RS-232 or keyboard 
Doubles as non-portable reader 
Wand or laser input 
Complete with wand — $849 




imuHESUAGAZINE > 


^ yORTHINGTON 


Bar Code Readers 

for PC, XT, AT, PS/2 
and all RS-232 Terminals 

• Aiiaohes as 2nd keyboard 

• No software changes 

. 2of5. UPC/EAN, 128. MSI, Code 39 

• Magslhpe, laser, or wand input 
Complete with steel wand — $399 

Direct Irom manufacturer 
30 day $ back guarantee! 


DATA SOLUTIONS 

417-A Ingalls Street 
Santa Cruz. CA 95060 


800-345-4220 
CA 408-458-9938 
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m BAR CODING 




Engineering Leadership in 
BAR CODE READERS 
WK 


ANNOUNCING: 

PERCON SERIES 10 
BAR CODE READER... 

• Who else has a 5 year 
warranty on bar code readers? 

• Who else has automatic set-up? 

• Who else has a bar code reader 
that does it all? 

See us at 

0C0ffllPiH/Fair89 

Booth #R8731 

PERIPHERAL CONNECTIONS. INC. 

2190 W. nth Ave. • Eugene. 0R97402-3603 

1-800-673-7266 

(503)344-1189 FAX (603) 344-1399 



PC- Wedge n 
Bar Code Reader 

For PC. XT, AT, PS/2 and 
compatibles - $289 
For R$-232 terminals • $309 


• No soflwiR dunfcs rec^uired • worfci with iny orofm • Wtnd 
Md bar code piintini utiliiy included • Read* all major bar code 
types • Auuoiatic lecup from bar code menu • S-year waninty 

PHT-34 Portable 
Handheld Terminal 

With 64Kb memory and wand - $995 

• Full atphnumeric keypad or bar code wnd *4x16 character 
backlit LCD display • 64Kb memo 
lime clock • Applicatioa teneralor 


MKbmemo^ expandable to SI 2Kb ‘Real 
:him • C prognmniaiie 



Bar Code Printing Programs - $99 each 

Print Code 39, UPC, EAN, 2 of 5 wi dot matrix or LaserJet printers 

• EZBartode U - Keyboard or lexi file inpttt. aulonMOc incr etn eo Dng. on-line help 

« dBA RCODE • Prints barcodes from within dBASE: dBASE bnguw source c^ UKluded 

• EZRes • Memory lesideni program printi bar codes from widuo DOS qiplications 

1306-JEsst 5Sih Street 

i iilileKeeping Systems, Inc. 

Fax: (216) 361-0030 


BAR CODE READERS 


FOR PC'S: 

• PC-^XT'AT 4 CLONES 
■ PS 2 -ALL MODELS 

• TANDY 1000 SX TX SL TL 1200 
3000 4000 

• ZENITH 138 148 151 158 248 

• EPSON EQUITY III I- If Hl- 

• NO SOFTWARE CHANGES REQUIRED 

• DATA APPEARS AS KEYBOARD INPUT 

• READS CODE 39 1-2 OF 5 UPC A E 
EAN 8 13 COOABAR 

• AUTO OESCRtMINATES BETWEEN COOES 

• DIRECT FROM MANUFACTURER 

• 30 DAY MONEY BACK GUARANTEE 

• SAME DAY SHIPPING 

FOR TERMINALS: 

• WYSE 30 50 60 75 

• KIMTRON KT7 PC 8 KTrO PC 

• LINK MC 5 

• RS-232 

BAR CODE PRINTING SOFTWARE: 

• MS PC DOS SYSTEMS 

• 9 & 24 PIN DOT MATRIX 

• H-P LASER JET PLUS SERIES II 



WARNING 


Just how many companies can claim to 
manufacture the following: 

• Computer 

• Bar code readers 

• Bar code printing software 

• Time recorders 

• Time clock processor software 

• Shop floor terminals and software 

We have the complete solution for your 
bar code needs, and when purchas i ng these 
products, one should look for a company 
that would give a risk-free guarantee to 
grant the consumer peace of mind. Fortu- 
nately, there is one company with com- 
plete confidence in its products. BTC Corp. 
offer a 30 day money back guarantee and 
an extensive one year warranty 
Write or call us now 1 

BTC (USA) CORP. 

46177 Warm Springs Blvd., Fremont, CA 94639 
Tel: (415)667-3966 Fax: I41SI 667-3965 

6000-F Commerce Mwy , ML Laurel. NJ 08054 
Tel: (609) 273-8500 Pax:l609)273-9399 

ewetg 832 ON READER SERVICE CARD 


BAR CODE LABELER $149 

with BIG TEXT Sottfonts $349 

*Any tormat/place Barcodes & lext anywhere 

‘Supports lull page & multi-up label slock 

'Multiple copies & auto serial numbering 

‘Keyboard data & Text lile import 

‘How-To Manual w/many pre-designed labels 

‘DtMlrxAaser/Code39, 125, UPC/EAN 

JOHNSON COMPUTING 

96 Bolhin Road 

Fairfax. CA 94930-1448 

(415) 456-8516 



iiiiiiiiiiiiiiiiii nil mil Hill 

PrintBar 111 


BAR CODE PRINTING SOFTWARE 


Print Code 39. 2 of 5, UPC. and 
EAN bar codes directly from your 
own applications without copying 
data to special print files. IBM 
PC/XT/AT/PS2 and compatibles. 
Supports IBM Graphics. Epson 
and LaserJet printers and 
compatibles. 


PrintBar II Program $295.00 
PrintBar 11 Demo $25.00 


Other Bar Code products 
available for non -MS -DOS 
environments. 


Bar Code readers from $395.00 
FREE Brochure (916) 622-4640 
FAX 916-622-4775 


BeaP fwO&L 


6069 EnterpRse Or . Placarville. CA 95667 


CIRCLE B3t ON READER SERVICE CARO 


illllllli IIIIHIillllllllli 

iCIIDi: HHSI'KII 

Quick Draw 

mil III III nil INI I mil I III 

Print Quality Bar I'iing 

Your PC and Qukk Draw 

• On Krnn wtup iWTSIWYGl 

• Prini Kquenti«ll)> or from . dxiahw 

• SupfufU flUHt printer, a h.r cude, 

• AdjuMjble leal to 8 in I inciemenl. 

Code iMastcr Quick Draw • $259 

Rorili, Free programmer librarie* available 
Look Fo, L'* A1 Comdex Fall 84 


P.O. Box 634. Eou Claira, WI S4702 
(745) 533 2331 • (800) 552-2331 
CmCLE a»3 ON READER SERVICE CARD 


BAR CODE & 
MAGNETIC STRIPE 
READERS 

for the IBM PC & PS/2 

Simple & quick installation 
No additional software or port 
Metal wand & case 
Alco eveileble: 
SmartCvd encoderfreader 
Bar code printing software 
Magnetic stripe encoders 
Units for other computers 
& terminals 

TPS ELECTRONICS 
4047 lYansport Street 
Palo Alto. CA 94303 
Telephone: 415-856-6533 
Telex (Graphnet) 371-9097 TPS PLA 
FAX; 415-056-3843 
CIRCLE S34 ON READER SERVICE CARO 
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INFORMATION 


FHI In your name and 
address and chock oK year 
onswets te the nine 
research questions. (One 
cord per person, please.) 


Qrde the numbers on the cord 
that correspond to the ads or 
articles yoii'd like more infer- 
motien obevt. (Numbeis for 
odvertised products ore repeated 
In the Advertiser Index as well.) 


The literature will be 
moiled te you from the 
advertiser free of 
charqe. 


CIROI FOR FREE INFORMATION 

101 103 103 104 105 106 107 106 109 110 111 113 113 1U IIS 116 117 118 119 130 131 123 123 124 125 126 127 128 139 130 131 132 133 134 135 136 137 138 139 140 141 142 143 144 145 146 147 148 149 150 

151 153 153 154 155 156 157 158 159 160 161 163 163 164 165 166 167 168 169 170 171 173 173 174 175 176 177 178 179 180 181 183 183 184 185 186 187 188 189 190 191 193 193 194 195 196 197 198 199 300 

301 303 303304 305206307308309310311 313313314 215316317316319230331 223223334 325336327 338339330331 233233334 335236337 338339 340341 343343 3U 345 346 347 348 349 350 

351 252 253254 255256257258259360361 363363264 365366267368369 370271 373373374 375376377 378379 380381 383383384 385386387 288389390291 393393394 395396397396299300 

301 303303304 305306307308309 310311312313314 315316317318319330331323323334 335336327338329330331 333333334 335336337338 339340341 342343344 345346347348349 350 
351 353353354355356357358359360361 363363364365366367368369370371 372373374 ^5376377378379380381 383363384385386387388389390391 393393394 395396397398399400 
401 403403404405406407408409410411 412413414415416417418419420431 422433434425436427428429430431433433434435436437438439440441 442443444445446447448449450 
451 453453454 455456457458459460461 462463464 465466467468469 470471 472473474 475476477478479480481 483483484 485486487488 489490491 492493494 495 496497498 499500 
501 503503504 505506507508 509510511 513513514 515516 517518519530531 533523534 525536537528529 530531 533533 534 535536537 538539540541 543543544 545546547548549 550 
551 553553554 555 556557558559560561 563563564 565566567 568569570571 572573574 575576577578579 580581 583583584 585586 587 588589590591 592593 594 595596597598599600 
601603603604 605606 607608609610611613613614 615616617618619630631633633634 625626637 628629 630631 633633634 635636637 638639640641 643643644 645646 647648649 650 
651 653 653 654 655 656 657 658 659 660 661 663663664 665666667668669670671 673673674 675676677678679680681 683683684 685686 687688689690691 693693694 695696697698699700 
701 703703704 705706707708 709 710711 712713714 715716717718719720721 722773734 725736727728729730731 733733734 735736737738739740741 742743744 745746747748749750 
751 752 753 754 755 756 757 758 759 760 761 763 763 764 765 766 767 768 769 770 771 773 773 774 775 776 777 778 779 780 781 783 783 784 785 786 787 788 789 790 791 793 793 794 795 796 797 798 799 800 
801803803804 805806807808809810811813813814815816817818819830831 822823834 625836827828629830831833833834 835836837838839840841842843844 845846847848849850 
851 853853854 855856857858859860861 862863864865866867668869870671 872873874 875876877678879880881 883883884885886887888889 890891 893893894 895896897898899900 


1 t — -A a., f.ii 

l« M WhRh env IvWinny 

MCtartdonyow 
wpoMzaNM opMratv? 

(Q»ch«M.) 

a. □ Private Indutlry 

b. DGavanMnent 
c □ Education 

2. Your primarv job fwncHoa 
te (chock om): 

d. n MIS/DP, Communicotiom 

Sycterm, ProyoiwninQ 

e. □ Engineeriog/ll&D 

(. □ Finance/Accounting 
g. □ Morketing/Sotes 
n. □ Adminitlrativo/Gonerol 
Monogofflont 


S. h yur comply ortiilif? 

i DYos DNo 

4. ForkowmoRylBMPCi 
and compaHhloc do you 
ipoctfy bcondiof 
pfidodit 

k. OXIorteu 

L □1V25 

lll.□26•K)0 

n. DlOOormoro 

5. Art thoroonyPGinvour 
offico? (Chock oil thot 

0 . G Imkod to moinfroiM 

p. G Linkod to mini 

q. □ Networked logothor 


8. Doocyow company own 

r. □M(inhome(s) i.GMini(s) 

7. Do yo«i plan to boy any 
KproMcliT 
I. GNow 
w. Glfl4to6months 
% Gin 6 to 12 months 
w. G No definite plofts 
8> Numbof of omployoot in 
yowrontifo company? 

X. □25oflets I GM0.999 
y. □26*99 2. GlOOOormore 

t □100-499 

9. ArtthoroonyMocinteeh 
compwton in your offico? 

3. □Yes 4. DNo 


PLEASE PRINT 
Nome 


told nwbtr ei iiMn ordad 


□ 


Bininess Phono (— 

Comporry 

Address 

Gty 

Siote 


-Apt- 




(£p code rnust be meteded to insure dekvory) 

□ Weme tend ■eenayemlWlMwi) el KUteiwfae ter $W.97. Otter vdtete 

H.S.endyeeHHiMtenly. 12/12-4 


CIRCU FOR FREE INFORMATION 'wai<to,rtoher*«.do.i 

101 102 103 104 105 106 107 108 109 110 111 113 113 114 115 116 117 118 119 130 131 133 133 134 125 126 127 138 139 130 131 133 133 134 135 136 137 138 139 140 141 143 143 144 US 146 147 148 149 ISO 
151 152 153 154 155 156 157 158 159 160 161 163 163 164 165 166 167 168 169 170 171 173 173 174 175 176 177 178 179 180 181 183 183 184 185 186 187 188 189 190 191 193 193 194 195 196 197 198 199 300 
301 303303304 205306307308309310211 313313314 315316317318319330231 333333334 325336337338339330331 233233334 335336237338339340341 343343344 345346347 348349 250 
251 253 253 254 255 256 257 358 359 260 361 363 363 364 265 366 367 368 369 370 371 273 273 374 275 376 277 378 279 280 381 383 383 384 315 386 387 388 389 390 391 393 393 394 395 396 297 398 299 300 
301 303303304 305 306307306309310311313313314 315316317318319330331 333333334 335 336337338329330331 333333334 335336337338339340341 343343344 345346347 348349350 
351 353353354355356357358359360361 362363364365366367368369370371 373373374 375376377378379380381 383383384 385386387388389390391393393394 395396397398 399400 
401 403 403 404 405 406 407 408 409 410 411 412 413 414 415 416 417 411 419 430 431 433 423 434 425 436 437 426 439 430 431 432 433 434 435 436 437 438 439 440 441 442 443 444 445 446 U7 448 449 450 
451 453 453454 455456457458459460461 463 463464 465466467468 469470471 473473474 475476 477478479400481 483 483484 485 486 487 488 489 490 491 492 493 494 495 496 497 498 499 500 
501 502503 504 505506507508509510511 513513514 515516517518519530531 533533534 535 536 537 528 539530531 533533534 535536537 538 539540541 542543 544 545546547548 549550 
551 553 553 554 555 556 557 558 559 560 561 563 S63 564 565 566 567 568 569 yoyi 572 573 574 575 ^6 577 STB 579 580 581 583 583 584 585 586 587 588 589 590 591 593 593 594 595 596 597 598 599 600 
601 603603604 605606607608609 610611 612613614 615616617618619630631633633624 635636637628639630631 633633634 635636637638639640641 643643644 645646647648649650 
651653653654 655656657658659660661 663663664665666667668669670671673673674 675676677678679680681 683683684 685 686687688689690691 693693694695696697698699700 
701 703703704 705706707708709 710711712713714715716717718719720731 723723734 725736737738739730731733733734735736737738739740741743743744 745746747748749750 
751 752753754 755756757758759740761 762763764765766767768769770771 773773774775776777778779780781 712783784785786787788789790791 792793794 795796797798799800 
801 802803804 805806807808809810811 813813814815816817818819630831823823834825836827828829830831 833833834835836837838839840841 842843844 845846847848849850 
651 853853854855856857858159 860861 863 863 864 865 666667 868 869870 671 872873174875 176877 878879 66088)883863 884 885886 887 888889890891893893894 895896897698899900 


1 -< U-t-n--j-- 

la PH wni9 OT mn memwnng 

MctendeMyour 
moanttailon opecate r 
(dtecknnt.) 

a. □ Privote Industry 

b. □Government 
c □Education 

2. Yawprknory{ebhmcHM 
te(clMnne): 

d. □ MIS/Df, Communications 

Systems, Progromming 

e. □ Engmeermg/R&O 

f. □ Rrionce/Accounting 
a. □ Morketing/Soles 

n. □ Admmrrtfrfve/Generoi 
Monogement 


8a te ymn cnmpnny o reeeMee? 

i □Yes i. □No 

4. For bnw many UMPG 
ond cempotmlM dn yoM 
ipndfybranditf 
pradwch? 

ka CllOorless 

L □11-25 

fflaQ 26-100 

n. □ lOOormore 

5. AretberennyPCeinyntn 
effiee?(ClMdaliliot 
•pplf}^ 

0 . □ Linked to moinfiome 

p. □Linkedtomini 

q. □Networked together 


4a Dmi ymn company own 

r. □ Monframejs) s. □ Mini(s) 


7. 

t. 

u. 
V. 

w. 


Do yon plan to boy any 
Kptommh? 

□ Now 

□ ln4to6mon1hs 

□ In 6 to 12 months 

□ No definite plons 


yoof entteo compony? 

I. □25orle» I □500-999 

y. □26-99 2a □lOOOormore 

z. 0100499 


9a 

3. 


An there ony Modntock 
compwton in your offko? 

□ Yes 4. GNo 


PlEASEWINT i«.r«-r«.raa»d,dau[^ 

Nome 

Busirtess Phorte I ) 

Company 

Address Apt 

Gty 

State Zip 

(Zip code must be included to insure delivery) 


□ fteeMteedmeeneyeer (22 hteei) eiKMepoine ter $29.97. Otter vetdte 
U.S. m4 eesm w ie ni eety. 
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HOW TO STAY ON TOP OF WHAT'S IN THE PC MARKET 


USE THIS CARD TO OBTAIN FREE 
INFORMATION ABOUT PRODUCTS 
AND SERVICES IN THIS ISSUE 


NO POSTAGE 
NECESSARY 
IF MAILED 
IN THE 

UNITED STATES 


BUSINESS REPLY MAIL 

FIRST CLASS PERMIT NO. 33854 PHILADELPHIA, PA 
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BAR CODING 


PC-WAND 


ilution» 

LOGUARS Bar^ 


Bar Code Solutions 

NEW ' BIG Text. AIAG. 
code printing packages, any label, most 
printers 

PC'WANO too ' In-line scanner emulates 
2ND keyboard on PC. XT & AT. Uses your 
existing software without any change 
PC-WAND 200 - terminal wedge on a serial 
parly line" tor laptops and unix minis. 
NEW PC-WAND 300 - Up to 128 reader data 
collection system • Auto-discriminates • 
Collects, and transmits to PC or host. 


PC-WANO 800 WanderWand - portable 
programmable scanners; laser and pen 


INTERNATIONAL TECHNOLOGIES 
& SYSTEMS CORP. 

635-C North Berry Street. Brea. CA 92621 


_ PHONE: 714 990-1880 
[g M FAX 714 990-2803 


icen iNoumcs invited IHIIIIIIII 


OEALEn INQUIRIES I. 

aRCLE 835 ON READER SERVICE CARD 


BOOKS 

CATALOGUES 

PUBUCATIONS 


PCjr 

Expansion Products 


Possibly the largest selection 
of PCjr products in the 
country. We don’t just sell 
PCjr products, wc design them. 
•Speed Up Products 
• P\cudo DMA Cartridges 
•Second Flopp) Disk Drives 
•.VA Disk Drives 
•PCjr Optical Mice 
•Monitor Adapters for PC s 
•Parallel Printer Ports 
•Full Size Keyboards 
•Speech Attachments 
•Joysticks. Cables. & Adaptors 
Call or write to receive our free 
.'t2-pagc catalog of PCjr Add-On 
products. For even faster results, 
circle our reader service number. 
PC Enterprises 
**The jrProducts Group*' 
Box 292, Belmar. NJ 07719 
(201) 260-0025 (800) 92a-PCJR 


aSCU 636 ON READER SERVICE CARO 


TO PLACE YOUR 
AD IN 
PC Magazine 
Marketplace 
Call (212) 503-5115 
or (800) 825-4ADS 


INFOWARE INDEX 

Computerized Index 

- PC Magazine 1988-89 ONLY 

- Smithsonian 1984-89 $5.99 

- National Geographic 1978-89 TO 

- Astronomy 1984-89 $10.99 

FREE INFORMATION PER YEAR 

SotIcon Corporation 

P O. Box 441744 
Houston. TX 77244-1744 
(713) 589-0533 


COMPUTER 

INSURANCE 


IMCI IDCC vm ID 




INSURES YOUR 
COMPUTERS 


Full replacement of hardware, media, 
purchased software. As low as 
$39 yearly. Covers fire, theft, power 
surges, other accidents. Blanket 
coverage: no list of equipment 
needed. Call for information or 
immediate coverage. 

^ 1-800-848-3469 

“ Local (614) 262-0559 


SAFEWARE. The Insurance Agency Inc. 
2929 N. High Street. P.O. Box 02211 
Columbus. OH 43202 

CtRCLE 837 ON READER SERVICE CARD 


DATA CONVERSION 


DATA 

CONTEKSION 


Disk Conversion 
Tape Conversion 
Optical Scanning 


Quick Turn Around 
CaU Toll Free 

1-800-4X7-8184 


DKMTRANS: 


RtfBonal Computer Stnrtct 
1663 W. Muriel Or 
Baton Rouge. LA 70616 


aRCLE 838 ON READER SERVICE CARD 


DISK/TAPE/OPTICAL SCANNING 

• 334 per page typewritten text to disk in ASCII. 
504 per page all WP iormats. 

• Scan Typeset text 6 to 24pl low rates 

o Disk convert from IBM. WANG. XEROX. 
VYOEC + 1000 others customized, 
o Tape conversions (000, 1600, 3200, 6250 BPI) 

• BEST RATES • FREE TEST 
Isl RUN COMPUTER SERVICES 
1261 Broadway Suite 508 

New York. NY 10001 
(212) 779-0800 


DATA CONVERSION 


RGA DATA 


CONVERSION CENTER 


DATA 


Tape, disks, micros, minis, mainframes, 
word processors, typesetting, and more 


• Same day service 

• IBM 4300 on premises 

• Conversion to/trom all systems 

• Hundreds of conversion programs 

• Customized programming 

• Corporate Accounts Vl/etcomed 


(212) 995-1090 

Ralph Garner Associates. Inc. 


215 Park Avenue Soulh. New York. NY 10003 
Professional services since 196? 


CX)NVERSION 
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PC Magazine 
Marketplace 


2nd Color 
Option Available 


DISK - DISK ■ TAPE ^ DISK 
OPTICAL SCANNING 


WORD PROCESSORS 
SPREADSHEETS 
DATA BASES, MAIL LISTS 
OVER 2,500 FORMATS 



IBM PS/2 
WORDPERFECT 
LOTUS 
DBASE 
LANIER 
WANG 



( 212 ) 463-7511 


NATIONAL DATA 
CONVERSION INSTITUTE 


» EAST ISTM STNEET. NEW VOAK, NV tOOO) 


AMERICA'S LEADERS IN DATA CONVERSION 
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DMA RECOVERY SERVICE 


OUTRACK 800 - 872-2599 


DATA RECOVERY INC. 


in MN Cull 
612-937-1107 


The Only Custom Data Recovery Experts 


A service from the 


Call us when: 


creators of Disk Manager! ■ Your hard disk can't be booted 

Recommended hy major ' 

■ Your directories and/or FATs 

drive manufacturers. 


are scrambled or gone. etc. 


For that critical moment when only the best will do. 
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DISK CONVERSION 


TOTAL SERVICE CONVERSIONS 

• OUR NAME SAYS IT ALL • 

• Quality Service • 

• Quick Turnaround • 

• Low Prices • 

• 1-800-5-C0NVRT • 

• In CA 1-213-669-8134 • 

• Fomterly W/Text Sciences Corporation • 
TOTAL SERVICE CONVERSIONS. INC 
1933 North Monon Street 

Los Angeles. CA 90027 


TAPE/DISK 

CONVERSIONS 


6 


Conversion services to or from 
over 2000 computer systems: 

• Magtapes • Mini Computers 

• Micro Computers • Typesetters 

• VYord Processors 


CALL THE INDUSTRY LEADERS 


PIVAR 

COMPUTING SERVICES, inc. 


800 - HI - PIVAR 

165 Arlington Heights Rd #M 
Buffalo Grove, IL 60089 
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DISK CONVERSION 


CHANGING WORD PROCESSORS? 

Media transfer to or from: 

IBM. XEROX. DEC. WANG. EXXON. 

LANIER. OPT. CT. MICOM. NBI. WRDPLX. 
WORDSTAR. WORDPERFECT. MS/WRD. DW4. 
MULTIMATE. SAMNA. MASH. OCA 
*******FREE TEST CONVERSION****** 
Conversion Specialists 
531 Main St.. Suite 835 
El Segundo. CA 92045 
(213) 545-6551 • (213) 322-6319 


DISKETTE COPY 
SERVICE 


DISKETTE COPY 
SERVICE 


SOFTWARE PRODUCTION 

* Disk duplication 

* All formata 

* EVERLOCK copy protection 

* Labal/alaava printing 

* Full packaging tarvicaa 

* Warahouting 

* Drop shipping 

* Fulflllmant 

* 48-hour dallvary 

* Consultation 8 guidance 


-^Star-Byte. Inc. 

28eOB©r9eyRd.,Halfi*«. PA 19440 


> Bergey 
000-243*1515 


215-097-2470 


SOFTWARE DUPLICATION 


Six Years Of Experience And Expertise 

• 24 Hour Turnaround • 5 Step Quality Control 

’ Custom Packaging * Label & Sleeve Printing 

• Assembly Senrices • Copy Protection 

• Satisfaction Guaranteed * Competitive Pricing 


800 - 533-4188 

215-363-2400 In PA 
Echo Data Sarvleaa, Inc. 
Exton, PA 10341 








_nJ 
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Diskette I software 
Duplicator I duplication 


240 Copies Per Hour 
I sing Any IB.M PC/XT/AT 
jOr Compatible. 



Desktop .Autoloaders also 
ai ailable. for unattended use. 
Rir infomiation, or to order. 

tall 415-651-5580. 


• One-Stop Shopping 

• Custom Packaging 




• Copy Protection 

• Technical Support 

• Drop Shipping 

• Fast Turn-Around 

• Competitive Pricing 


800-222-0490 


In NJ 201-462-7628 
FAX 201-462-5658 


MEGASo/fl 


RO. Box 710, Freehold, NJ 07728 
Full Servic e Duplication Facility 
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Data path 
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SINGLE SOURCE 
SOLUTIONS 


SUPPLIES 


• MEDIA DUPLICATION 

• PRINTING AND PACKAGING 

• ASSEMBLY 

• DISTRIBUTION 

• PRIVATE LABELED MEDIA 


CALL. . . 

1 - 800 - 237-1130 


COPYRIGHT 


A DIVISION OF THE 
REYNOLDS AND REYNOLDS CO. 


BATTERIES 


COMPUTERS. PRINTERS 
LAP-TOPS, U.P.S.. CLOCKS 



E-V-S 


1350 E. Arapaho Suite 126 
Richardson, Texas 75061 
1-800-77S-5267 214-231-5351 
FAX214-231-22ee 


□ 
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NETWORKING 


$499.00 Network • MAINLAN 

The hottest selling low-end network In Europe 
is now available In the U.S. "It has the potential 
to be the low-cost networking standard ot the 
future." PC World England. Net-Bios compati- 
ble. 4Mbps transmission rate, printer and hard 
disk sharing, mail & more! Price includes 2 
stations, each addt'l station $199(X). 

Dealer inquiries welcome 
LANSOURCE CORPORATION 
9970 Clark 

Denver. Colorado 80221 
(800)888-4080 (303)457-9505 


Stop Throwing Money Away! 

Save your cartndges Is De 
remanutactured by. Up To 70% 

Savings | 

® a ^ ^ I 

ightning 



Toner' 


C a r I r I d g e ■ 
24'^dur turnaround 
C«rtnoga9 for ov«r 350 Mactwrot 
Aopta Comomar LaarWmara 
HawitnPacka'eUir.Mti 
Canon PC Coptara 
100^ tfurmtud 

1-800.252-2599 
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SERVICES 


•••HARD DRIVE REPAW^ 

• WE WILL REPAIR YOUR HARD DRIVE AT A 
FRACTION OF THE COST OF REPUCING IT 

• FAST TURNAROUND!!! CALL FOR DETAILS. 
H&W Micro. Inc. 

528-C Forest Parkway 
Forest Park. GA 30050 
404-366-1600 


SOFTWARE PUBLISHING & 
FULHLLMENT SERVICES 

• PACKAGING 

• DISK DUPLICATION 

• ASSEMBLY 

• TYPESEniNG 

• MANUAL PRINTING 

• FULFILLMENT 

• The Publisher’s Only Choice. 


GLENCO DEVELOPMENT SYSTEMS 
721 W. Algonquin Rd 
Arlington Heights. IL 60005 
(312) 364-7638 FAX:(312) 364-7698 


PC Magazine Marketplace the ultimate target market! 


The brand spccifiprs who road PC MaUazino don't have llio limp to shop around. 
Ihoir nnly poiiporn is KPlIind what they nopd as quipkly as po.ssihlo. 


They’ll DIRECT their attention to PC Mayaiine Marketplace 


For llioni PC Magazino Markclplapp’s Dirppl Rps|ainsp/Display .Ad format ropre 
spills a fast, pasy and post pffpplivp method of produpl apquisilion. They know it will 
Innv Ihp produpis llipy iippd and the informalion llipy want regarding pripp. «ilumo 
(lispiiunis. spppifipalions and dcliwiy. 

Ifyou lliink that your business pan beiipfil from the 7(H).(HKI lirnnd siM-piliors w ho 
read PC Magazine ... TOt ”RE RIGHT' 


So take DIREa action and call (212) 503-SI IS or (ftOO) 82S-4ADS 
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MAGAZINE 


THE SHOWCASE FOR PRODUCTS AND SERVICES IN THE IBM STANDARD MARKET 



SUPPLIES 


LEARN TO RECHARGE 
ton£r cartridge by video 


Leam tha tachniqua ua^ by ona of tha oldaat but moat 
Innovativa cartrldga raeharga companlaa In tha country* 

Save money recharging your own or make money recharging for other peooie 

4 Easy Stepi 1) Ditasacmblc 8) Clean 3) Fill A Protect 4) Reaenemble 


VIDEO • $39.95 Plus $2.50 Shipping & Handling 
Call Chem-Stock, Inc. 1 800 537-9083 
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QUALITY TONER CARTRIDGE 

^ REMANUFACTURING 

20% More Toner • Darker Print • Drums Recoated 
All Cart. Tested • 100% Guaranteed * We Buy Empties f 

Laser Resources. Inc. 

9600 J-Soulhern Pine BlvO •* Qfifi Aii'l “flA2 
Chanolte, N C 28217 1 -QUU-^OjS- / 1 


3M Diskettes 

Orders Desaiptian 




00234 

12100 

12042 

12513 


5.25' DSIDD 
5.25’ DS/HD 
3.5' DS/DD 
3.5' DS/HD 


59« 

$1.09 

$1.09 

$2.4S 




3M Data 
Cartridges 



1-9 

10+ 

DC1000 

... $12.95 

$12.25 

DC2000 

... $16.95 

$15.95 

DC300XUP.... 

... $19.95 

$18.95 

DC600A 

... $20.95 

$19.95 

DC6150 

... $21.95 

$20.95 
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'' 7 .b!r‘'*'T 0 NER 

Black....44.30 24hj.r turnaround 
Color 64 50 Satisfaction 

L0l0f....04.3U 

Panasonic. Qume. etc. 


..39.50 


Our Cartridge: 
Black ....59.50 
Color ....79.50 

PC 49.50 

New cartridges 



2 DAY AIR 

Kcliirii l)cli\i'r\ 

$44.50 


7615 Wathin|ion Ave, S 
Edina. Minnewu SS435 


800 - 777-8444 


Fra* Catalog. Complata Una of Quality Suppiloa lor Your Computar. 

Min. Ordar: $25.00. Tama to wal-ratad lima. 8$H: M.OO/fItM 100 or tawar dlika; 
$3.00/aach add*! 1 W or lawor. $3.00/par 5 data oanridgaa. Prloat lubjacl to ehanga. 

Praolalon Data Produeta''" 

P.O. Box 6367 • Grand Rapida, Ml 40518 
616 - 452-3457 • 313-6454080 

FAX: 6ie-452-48l4 
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HOW TO SUCCESSFULLY 
BUY THROUGH MAIL ORDER AND 
PROTECT YOUR RIGHTS 


Mail order salM are governed by rules of 
the Federal 'Trade Conunlsslon (FTC) aiKl 
various state laws. These guidelines are 
published as a service to you. Remember, 
the many vendors advertising in this 
section are ea^r to serve your needs. 


FTC ruks say: 

1« The Seller must ship )'our order 
within 30 days of receiving it. 
unless (he advertisemem clearly 
states it'll take longer 
S« If it appears that your order 
will not be shipped when prom- 
ised, the Seller must notify you in 
writif^ in advance of the prom- 
ised date, giving a definite new 
date, if known, and offering you 
the opportunity to cancel tne 
order with a rcnind or consent to 
a definite delav 
an indefinite delay. 

0* The Seller^ notice must contain 
a stamped self-addressed card or 
envelope with which you can 
indicate your preference. If you 
don't respond to this notice, the 
Seller may assume you agree to 
the delay, but must either ship or 
cancel your order within 30 days 
after the original shipping date 


slaved shipping date o 
e delay. 


promised tM* required A prompt 
refund must be made when an 
order is cancelled. 

4v Even if you've consented to an 
indefinite delay, you retain the 
right to cancel the order at any 
time before the item has been 
shipped. 

If you choose to cancel an 
order, that has been paid for b>’ 
check or money order, the Seller 
must mail you a refund within 
seven business days. If you cancel 
an order for which you paid by 
credit card, the kUct must credit 
your account within one billing 
cycle following receipt of your 
r^uest. Store credits or vouchers 
in place of a refund are not 
acceptable. 

In the event that the item you 
ordered is unavailable, the Seller 
may not send you substitute 
merchandise without your ex- 
press consent 


Whan aadartnq by math 

State precisely what merchan- 
dise you want, specifying detalb 
such as model, make. size, compo- 
nent parts, etc. ; 

Confirm the price and expected 
delivery date as stated in the ad; 

Indicate whether you will 
accept a substitute product if the 
item you ordered is unavailable, 
and, if not. that your payment 
should be returned; 

Don't lend cash, you will have 
no record of payment if a problem 
arises, and; 

Keep a copy of your order and 
all other correspondence with the 
Seller. Your records should in- 
clude the company's name, ad- 
dress and phone number, a 
dcK'ription of the item ordered , 
your cancelled check or a copy of 
the money order; record of the 
date you mailed the order, or the 
lime and date of your conversa- 
tion, and the name of the person 
you talk with: and any sales slips 
and shipping receipts. 

Ask about servlcii^ and refund/ 
return policies and with whom 
you should correspond if there is 
a problem 

IT YOU HAVt raOUAMS 

1. If you have not received your 


order as promised or if the item is 
defective, immediately notify the 
Seller in writing referring to your 
order by description, price, date, 
as well as by account number and 
order number, if available. Make 
sure you keep a copy of the letter. 

If you complain by telci^KKic. 
send a follow up letter to confirm 
what was said 

3. if you think the merchandise is 
defective, reread your product 
instructions and your warranty 
carefully to be sure you don't 
expect futures or performance 
the product isn't designed to give. 
Then contact the Seller for in- 
structions. Don't return it to the 
Seller until you have been in- 
structed to do so 

4. When returning merchandise 
make sure you keep the shipper's 
receipt or packing slip: your right 
to be reimbursed for postal cost is 
determined by store polic>'. 

B* If you have completely dis- 
cussed your problem with the 
Seller and are still not satisfied, 
write to the consumer conmlaint 
agency in the Seller^ sutc. If you 
paid the merchandise by credit 
card, you may have rights to 
withhold payment un^r a Federal 
law called the Fair Credit Billing 


SELL US YOUR EMPTY 
TONER CARTRIDGES S10 


• MMCAxmoMa nuMBruMACLiMfs ■ iis90i*rYiio 

■ MMTtkt •# tPKt OMON OHS 

■ C0««1« CMOH»CHOO(I.|14 

■ figgwgigr uMn ■ IN** cMg ••• $ i*r« 

■ CM MACi>g iwgt m 


BUY OUR REFILLED CARTRIDGES 


■ OLUCtHOHS Mten-f ■ 

■ Mg*! ■ 0 m> $ik ^ 

*irp fp y imm ufYOft «CMrf«ti •$$$»«$ 

HO^nCOMFunRCOW 
LAM* CARTMOOI OnWON 


MMVT0Nl*Muri itiiuigio 
r$i imiwm 

MC FO ■«(»'«» 
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PC Magazine Marketplace 
the ultimate target market! 

Tfie brand spedfim wh* read Pf Mala- 
line don’t haw the time to shop around, 
their only oNKere b fettinK what they need 
as qakkly as possible. 

Theyll MEECT their attention to 
PC Mijtaiine Marketplace 

For then PC Mafazine Marketplace's 
Direct-Responsc/Dnplay Ad format repre- 
sents a easy and cost effective method 
d prodoct acquisitioa. They know il win 
have the products Uiey need and the infor- 
mation tl^ want refardinf price, volume 
discoonts, apedficatioas and delivery. 

If you think that your busineas can bene- 
fit from the 780.008 brand spedCien who 
read PC Maozine ^ YOCIIE RIGtrT 

Sotake DfREa action and call 
(212 ) 503-5115 or (800) 825-4ADS 
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Copyiightsd material 















Make PC Magazine Come Alive! 

Join PC MagNet and have instant access to 
PC Magazine's utilities and editorial staff. 


PC MagNet is PC Magazine's on-line information service, 
which is administered by CompuServe. $12.50 per hour lets you: 

Download any of PC Magazine's utilities • Trade tips with Charles Petzold or Ray Duncan 

Download files from the Forum data libraries • Search for back articles on-line 

Talk to editors and columnists If you already have a CompuServe account, simply 

Tell Dvorak and Zachmann how you really feel enter GO PCMAGNET at the ! prompt 


ONE CAU GETS YOU STAITEDI 
Sign up on-line at no additional charge. 


1 . To subscribe, set your modem to: 300 or 
1,200 bps, 7 data bits, even parity, 1 stop 
bit and full duplex. Call one of the num- 
bers listed: 


Anaheim, CA. . . 

Atlanta, GA 

Baltimore, MD . 

Boston, MA 

Chicago, IL . . . 
CleveUnd, OH . 

DaUas, TX 

Detroit, MI 

Houston, TX . . 
Los Angdes, CA 
Miami, FL 


.(714)520-9724 
,(404)266-7014 
.(301) 832-0100 
.(617) 542-1796 
.(312)693-0330 
.(216) 781-5720 
.(214) 953-1971 
(313)255-9207 
.(713)462-0202 
.(213)739-8906 
.(305)266-0231 


Minneapolis, MN (612) 342-2207 

New York, NY (212)422-8820 

Newark, NJ (201) 643-0404 

Philadelphia, PA (215)977-9758 

Pittsburg, PA (412) 391-7732 

San Diego, CA (619) 569-8360 

San Francisco, CA (415) 29^375 

Seattle, WA (206)241-9111 

St. Louis, MO (314) 241-3102 

Washington, DC (202) 388-4280 

(Note: After you have become a member, 
you can locate a local telephone access 
number, or 2,400-bps service, by typing 
GO PHONES at the 1 prompt.) 

2. When you receive a Connect or Carrier 
Detect^ message, enter Ctrl-C. 

3. At the HOST NAME prompt, enter CIS. 


4. At the USER ID prompt, enter 177000, 
5000. 

5. At the PASSWORD prompt, enter 
PC'MAGNET. 

6. At the Enter agreement number prompt, 
enter Z10D8921 

7. Register your name and enter your 
VISA, MasterCard, or American 
Express account number. 

8. Your personal User ID number and 
Password will be displayed at the end of 
the subscription process. Please record 
them in a secure place. 

9. A new password will arrive in the mail 
within 10 days to confirm your subscrip- 
tion. 

There are no connea charges for PC Mag- 
Net during the subscription process. 



Magnet 
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COMING UP 



REMXR READER 

SERVICE SSWCE 

NUMBER PRODUCT COMPANY PAOE NUMBER PRODUCT COMPANY PAGE 


AOO-m BOARDS 


446 

The Complete 
Communicatoi 

TheComplelePC 

44 

ADD-IN MEMORY BOARDS 



399 

RAMpage Pius 286 

AST Research Inc. 

174 

400 

RAMflex 

Computer Elektronik 
Itilo^ol America 

175 

401 

CPIXMA-II 

Comber Peripherals Inc. 

176 

402 

EverexRAM80a0AT 

Everex Systems Inc. 

179 

403 

Above Board Plus 8 1/0 

Intel Corp. 

179 

404 

JustRAM/AT2 

Monolithic Systaiis Corp. 

190 

408 

JustRAM/AT16 

MonoMhic Systems Corp. 

190 

405 

Conceniration 

Newer Technology 

192 

406 

Elite 16 Phis HypeiCacbe 

Profit Systems Inc 

194 

407 

STBRapidMEG 

STB Systems Inc. 

199 

AFTER HOURS 



423 

A Banker's Secret 

Good Advice Press 

458 

424 

Beyond the Black Hole 

The Soltware Toolworks 

456 

421 

Indiana Jones and the Last 

Lucasfihn LTD .Games 

454 


Cnisade 

Division 


420 

688 Attack Sub 

Electronic Arts 

452 

422 

World Class Leader Board 

Access Soltware Inc. 

456 

COMMUMCATKmS (MODEMS AND SOFTWAIK) 


438 

WorldPort 2400/MNP 

Touchbase Systems Inc 

54 

COMPUTERS 



432 

ALR PowerCache/4 

Applied Logic Research 

33 

433 

ALR PowerCactie/4e 

Applied Logic Research 

33 

409 

Compaq Portable 386 

Compaq Computer Corp. 

118 

445 

Compaq 286 LIE 

Compaq ComiMlet Corp. 

33 

410 

DolchP.A.C.386-25C 

Dolch Computer Systems 

119 

434 

Hewlett-Packard Vectra/ 
486 

Hewlelt-PackardCoip 

33 

411 

IBM PS/2 Model P70 386 

IBM Corp. 

120 

413 

Micro Express Regal II 

Micro Express 

125 

414 

Micro Telesis EGA Gas 
Plasma 386-c 

Micro Telesis Inc. 

134 

415 

Nabonal Micro Systems 

National Micro Systems 

137 


Gas Plasma 386-25 

Inc. 


416 

Micro Labs 386/20 L 

Pan Uniled Corp 

138 

417 

PC Brand 386/25 VGA 
Portable III 

PC Brand Inc 

140 


PRODUCTIVITY 

DEPARTMENT PROGRAM NAME /OESCflVIlON 


418 

Tangent 386/25 Portable 

Tangent Computer Inc. 

148 

437 

Texas Instniments 
TravelMate LT286 Model 

12 

Texas Instruments Inc. 

53 

443 

Toshiba T1000SE 

Toshiba Amehcan 
Information 

S3 

419 

Toshiba T5200 

Toshiba America 
Information Systems Inc 

154 

CONNECTIVITY 



429 

Netware 386. Version 3 0 

Novell Inc 

205 

542 

3r^0pen LAN Manager. 
Version 1.1 

3Com Corp 

205 

HARDWARE 



447 

Cumukis 386SX 

Cumulus Corp 

48 

440 

FasMath 83087-20. 
83087-25, 83087-33 

Cyrix Corp. 

53 

448 

FilmPrinter Plus 

Mims Corp 

54 

436 

480C PC Viewer 

In Focus Systems 

53 

441 

PostScnpl Cartridge For 
LaserJet no 

Hewlelt-Packard 

59 

442 

SpeedKit 

Western Oigital Corp 

51 

KEYBOARDS 



425 

Chicony KB-5161 

Chicony America Inc. 

226 


Turbo 101 

DataOesk 

250 

426 

Maxi-Switch Model ME tOt 

EECOInc 

237 

427 

Key Tronic Protessional 
Senes KB 101 Ptus 

Key Tronic Corp. 

240 


HiTekRT-101 

NMB Technologies 

250 

428 

Noilhgate Omnikey Plus 

Noilhgate Computer 
Systems 

247 


ZeosRS 

Zeos International 

251 

OPERATING SYSTEMS 



431 

IBM OS/2 Standard Edition 
1.2 

IBM Corp. 

43 

SOFTWARE 



435 

invisible RAM 

Invisible Soltware Inc 

51 

439 

Microgralx XPort 

Microgralx Inc. 

54 

444 

Microsoft Excel lor OS/2 

Microsoft Corp 

44 


PAGE 


Lab Notes Measurements made in PC Labs help put some ol Die conflicting scientific evidence in perspective 275 

so you can make ig) your own mind about this complex issue. 

UbWies With PCMANA6E and DCOMPRES you can make room tor an those files you want on hand but 299 

don't need to access every day. 

Environments Windows and Presentation Manager, friendly companions or deadly competitors? 329 

Power Programrnng Implementationsoftheclassicalalgorithmslormultiplic^anddivisionthatyoucanuseinyour 337 

own programs round out this series on arithmetic operations. 

Spreadsheet Clinic Here's a quick and easy way lo set various widths tor multiple columns in a t-2-3 worksheet 342 

Spreadsheet Clinic Changelabelsinyourwoiksheetstouppercase.lowercase.orproperfonninstantly 347 

User-to-User Here is a unique batch Me that win produce a . COM program using only ECHO and COPY 365 

User-to-User Get full contml of your PATH, with a case-changing batch file as a bonus. 366 

User-to-User You don't have to reformat your hard disk when you upgrade. 37t 

User-to-User TheOOSRENAMEcommandcancrealelllesthataren'IaccessIblebyDOSitself. 37t 

PovrerUser Herearetwowaysyoucanputthe "fileCreationError"towoiktoryou. 373 

PowerUser Automaticaltyloc3tetheiightwindowinWord4.0whenmoiethanoiieisopen 374 

PowerUser Here's how you can suppress the copyright screens in dBASE III Ptus and IV. 374 

PowerUser A handy tip on how to Index on street addresses in dBASE 374 

Languages Turbo Pascal has the ArcTan function: here's how to deiiveAtcSIn and ArcCos from It. 379 

Languages Input and edit data-entry Helds in QuickBASIC with ease using this capable input routine. 360 

Tutor L^ how regular CO players and CD-ROM are ddieient. 387 

Tutor Understand the relationship between CPU speed and RAM access time. 387 

Connectivity Qinic Busy networks should plan to upgrade to a 486 server, but not without making some basic 393 

investments firsl. 

Connectivity Clinic Although file fragmentation is less of a problem under NetWare than under DOS. it stiU pays to 391 

dean up your drives. 

Connectivity Clinic Here's a portable wiring tester that does It all. 392 

Connecbvity Clinic Managing pooled modems is easy if you have the right equipment 392 

Connectivity Clinic Here's a simple way to distinguish users on a LAN 392 



■ AFFORDABLE 386/20 
POWER 

Competition and reduced production 
costs are two reasons why a 386/20 
PC costs up to $6,000 less than it did 
a mere two years ago. This review of 
the 12 most-affordable 386/20 ma- 
chines available — 6 mail-order units 
and 6 retail-distributed — takes a look 
at both the benefits and hazards of 
buying a high-performance PC at a 
rock-bottom price. 

■ LOW-END INTEGRATED 
SOFTWARE 

No longer the no-respect products of 
the industry, integrated software 
packages — especially at the market's 
low end — have been evolving into 
tools not only for the beginner with a 
taste for many applications, but also 
for the “interrupt-driven” manager 
and the laptop-lugging professional 
on the road. See comprehensive re- 
views of Microsoft Works, AlphaWorks, 
PFS.First Choice, DeskMate, and 
three other under-S20() packages. 

■ PERSONAL TAPE BACKUP 

Since hard disk disaster can strike at 
any time, regular backups are a must 
to keep from being caught off-guard. 
But for more protection than floppy- 
disk-based systems provide, tape 
systems utilizing DC-2000 minicar- 
tridge technology now offer the best 
solution for personal backup. PC Labs 
tests 15 tape backup units from 
companies like Irwin, Mountain, and 
Alloy that store 40MB to 80MB and 
more on one quarter-inch cartridge. 

■ PAINT PROGRAMS 

Device independence and totally 
scalable drawings give vector-based 
graphics an edge in PC business 
applications, but still there are times 
when nothing but a bitmapped pic- 
ture will do. Contributing editor Luisa 
Simone leads this review of four $100- 
range programs — including PC Paint- 
brush IV and Deluxe Paint // — that 
use the VGA standard to the fullest 
by allowing users to choose on-screen 
colors from a hardware palette. ■ 
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MONEY MAHERS” SMALL BUS./HOME OFFICE ACCTNG. 

Designed for small business: More than a checkwriting system, 
includes financials, invoicing, budgets, jobs, inventory & more. Easy 
to set-up and use: with “Quick Start” and 14 predesigned account 
lists. No debits, credits or accounting terms! Speeds cash flow: Send 
3 types of invoices. Exclusive Supertrack feature, a mini-database to 
track items such as projects, inventory, vehicles, assets, etc. Only 
$89.95 30 day MBG. ***See us at Comdex (Riviera)*** 

Great American Software To Order (800) 388-8000 

615 Amherst St., Nashau, NH 03063 

(603) 889-5400 • FAX: (603) 889-7776 

CIRCLE 877 ON READER SERVICE CARD 




SOYO-386 SPECIALIZATION IS THE KEY 

25MHz 0 Wait 386 Super Mother Board. CRN says: 
“Soyo’s newest product is a 386 motherboard with selectable 
20MHz and 25MHz speed and from 2Mb to 16Mb of RAM on 
board. Its most unique feature is a 32K cache memory, making it 
one of the fastest units available. Research has already started 
on 486-based machines so that Soyo can maintain its 

technological lead.” 

SOYO U.S.A., Inc. 

148-H 8th Ave., City of Industry, CA 91746 

Tel: (818) 330-1712 • FAX: (818) 968-4161 

CIRCLE 876 ON READER SERVICE CARO 


MONITOR & CONTROL THE W0RLD...FR0M YOUR PC 

New SOLUS™ Personal Control Computer™ lets you monitor 
and datalog}\ist about any condition (temp, humidity, flow 
etc.). Then, based on monitored conditions, SOLUS can control 
a variety of electrical devices. You can create powerful applica- 
tions. Quickly. Inexpensively. Easily. With no prior program- 
ming experience. SOLUS’ monitor and control software is 
graphical, flexible and easy to use. Only $895 (hardware only). 

SOLUS SYSTEMS, Inc. To Order: (800) 247-5712 

4000 Kruse Way Place, 2-285, Lake Oswego, OR 97035 

(503) 635-3966 • FAX: (503) 635-3004 

CIRCLE 875 DN READER SERVICE CARD 



SHOWCASE ADVERTISING INFORMATION 


PC Magazine’s SHOWCASE is the new four-color advertising 
section devoted to promoting single products to the PC market’s 
most powerful buyers in an exciting, strategically located format. 

All you have to do is send us a four-color transparency of your 
product with up to 60 words of copy. PC Magazine will produce 
your full color, 'A page horizontal ad and list your product on our 
reader response card at no additional cost to you. ^nd your copy 


and transparency to Robert Clark at 1 Park Avenue, 3rd Floor, 
New York, NY 10016. 

The price is $6,675 per insertion (three insertion minimum) 
and frequency discounts are available. 

Call 1-800-SHOWX, 1-800-825-4ADS or 212-503-5115 now 
to discover the full advantages of PC Magazine’s SHOWCASE. 


Ad closings: December 1 — February 13 Issue 
December 13 — February 27 Issue 
January 2 — March 1 3 Issue 
January 17 — March 27 Issue 
January 31 — April 10 Issue 


PC MAGAZINE DECEMBER 12. 1989 


Copyrighted material 





After Hours 

Products for the Leisure Side of Personal Computing 


688 Attack Sub: 

A Challenge for the Mind, 
A Feast for the Eyes 


GAMES 
by Tom Unger 


Tired of crashing je! fighters? 
Sick of encounters with sword- 
happy dwarves? 688 Attack Suh, 
with its superb VGA graphics 
and emphasis on split-second 
strategy, might be just what you 
need. Inb^^'sten scenarios, you 
can protect convoys destined for 
war-tom Europe, fire cruise 
missiles deep into Soviet terri- 
tory, or play cat-and-mouse with 
enemy subs. Wanna be the bad 


guy? Take command of a Soviet 
sub and work your skills against 
the capitalist aggressors. You can 
even pit your deep-water skills 
against a buddy via modem. 

688 makes striking use of 
scanned images. When you is- 
sue an order, for instance, the 
game’s standard top-down map 
is momentarily replaced by a 
near-photographic-quality pic- 
ture of the officer who executes 


the command. This nearly hu- 
man response lends 6^^ an air of 
realism not found in other mili- 
tary simulations. Even better. 688 
leaves behind the usual stick- 
figure repre.sentations of ships 
and other targets. Much of what 
you see as you peer through your 
periscope is shown as three- 
dimensional images. 

Beware, though: 688's snazzy 
graphics don't make it easier to 
pilot a nuclear submarine. Once 
you lower your periscope and 
head for the blue depths, you 


can’t see anything. Somewhere 
out there — usually in the blind 
spot right behind your vessel's 
vulnerable prc^x* — is an Alfa Class 
Soviet attack sub ready to fire its 
torpedoes and blow a VW-size 
hole right through your pressure 
hull. 

While you’re mastering the 
6SS’s controls and avoiding en- 
emy torpedoes, depth charges, 
and missiles. Electronic Arts’ ex- 


cellent manual takes you through 
your first mission. In this bap- 
tism of fire, you must sink four 
Libyan tankers without getting 
sunk yourself by guided missile 
destroyers. 

From the “Conn.” a highly 
detailed graphic representation 
of your sub’s control room, you 
u.se a mouse or the keyboard to 
access your sub's battle stations. 
In the Radio Room, you enter a 
security access code to receive 
your orders and .start the game. 
You arm and direct your weap- 
ons in the Torpedo Room. Courses 
are plotted at the Navigation Ta- 
ble. and you listen for targets in 
the Sonar Room. 

At each of these stations, 688 
Attack Suh displays a detailed 
top-down map that shows your 
position, the depth of the sur- 
rounding ocean, and a heads-up 
display of your current course 
and depth. You can also track 
the positions and courses of 
potential targets. 

DAMAGE CONTROL 
A message line near the bottom 
of the screen tells you when you’re 
being scanned by another sub, 
ship, or incoming torpedo. This 
part of the display also reveals 
when you’ve scored or taken a 
hit. and what kinds of damage 
you’ve suffered. 

688 is not for those who want 
a quick-starting shoot- ’em-up. 
This game is hard. The first- 
time commander must cope with 
a daunting collection of subma- 
rine warfare terms: thermal lay- 
ers, active and passive sonar, 
band pass filters, towed arrays, 
contour imaging, and so on. 

Targeting your enemies is a 
little like trying to spot faces in a 
distant crowd through high- 
powered binoculars. Make one 
false move out of your narrow 
scope of sonar vision and targets 
suddenly disappear. It takes some 
time to learn to move silently 
underwater and to blow your 
enemy away before he even knows 



688 Attack Sub uses numerous scanned images, which 
give the game an atmosphere of tense reality. 


■ GAMES 

The latest Indy 
Jones flick comes 
to your PC. 

■ GAMES 
Software that 
explores new 
realms of sight and 
sound. 

■ PERSONAL 
FINANCE 

You could profit 
from A Banker's 
Secret. 


you’re there. Unlike games you 
learn right away and put aside a 
day later, it might take months to 
successfully complete all of 688 
Attack Sub's missions. And. as 
in real warfare, 688 doesn't pro- 
vide you with a way to save the 
game. Once you close the hatch, 
you’re under fire until you you 
win. quit, or die. 

Though 688 was not designed 
for combatants with low frustra- 
tion thresholds, it does reward 
those who don’t always need to 
scream along at full speed. After 
half an hour’s fruitless search, 
you may just come upon the sub 
that left you crippled and barely 
afloat. Imagine your total satis- 
faction as you coolly pump some 
high-explosive vengeance into 
his hide. 

After a hard day at the office 
(and an awful lot of time practic- 
ing torpedo-avoidance maneu- 
vers). that kind of satisfaction 
might just be worth 50 bucks. 
List Price: 688 Attack Sub. 
$49.95. Requires: 256K RAM; 
CGA, EGA, Tandy 16-cotor, 
256-color VGA. or MCGA: DOS 
2.0 or later. Copy protected 
through documentation. 
Electronic Arts, P.O. Box 7578, 
San Mateo. CA 94404-7578: 
(415) 572-2787. 
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outwit them. 

Film critics praised the movie 
for the inspired pairing of Indy 
with his grail-obsessed father, 
and the game preserves the ban- 
tering relationship between the 
two. Once Indy saves his father 
from the Nazi castle you can 
switch between the two charac- 
ters. but you'll discover that all 
Dr. Jones can do is get Indy 
deeper into trouble. 

The animation 
in Crusade is a real 
step forward. The 
characters in 
Lucasfilm games 
tended to move in 
a stiff, Chaplinesque 
way. No Icmger. In- 
diana Jones actu- 
ally has a manly 
swagger, and other 
motions are so fluid 
that you'll be 
tempted to replay 
them again and 
again. At the end 
of the game. Indy 
does a crouch, hop, 
and somersault 
move that must be 
seen to be believed (he even 
manages to rescue his hat from a 
huge S!ice-0-Matic in the proc- 
ess). I also marvelled at the grace 
with which he dips the grail into 
a font of holy water. 

Humorous touches abound in 
the visuals. My personal favor- 
ite is the heaving motion of Biff 
the Nazi's stomach while he puts 
away a steinful of ale. And the 
repr^ucticm of a pointillist Seurat 
painting is a scream. Lucasfilm 
also goes for laughs by alluding 
to unseen details of PG-rated 


situations. When Indy changes 
his clothes, the game chastises 
you for looking and flashes a big 
CENSORED sign over his body. 
Likewise when Indy injudiciously 
allows his head to be lopped off. 
But don't assume that the game 
has been scrubbed clean of juicy 
vulgarities. If Indy chooses the 
wrong grail, the player is treated 
to a macabre but amusing scene 
of Harrison Ford rapidly trans- 


forming into a corpse. 

The game and film aren’t the 
only places where you'll find 
clues about the Holy Grail. Dr. 
Jones’s "grail diary" is included 
ffi the documentation. Cbffee stains, 
sketches, cross-outs and all, the 
diary chronicles Dr. Jones's search 
and provides key information about 
the grail’s appearance and the 
three trials that a grail seeker 
must pass in order to obtain it. 
Who needs the hint book? 

Additional cinematic elements 
come from die "cut scenes” (short 
movielike pas- 
sages) prevalent in 
Lucasfilm games. 
This time several 
of the scenes ccxne 
straight from the 
film and manage 
to pull you even 
deeper into the 
action. There's no 
room in this game 
for worrying about 
piddly issues such 
as money, and it's 
a welcome im- 
provement. 

My criticisms 
of Indiana Jones 
and the Last 
Crusades are few. 


Among the 
light 

touches in 
Lucasfilm 
Games' 
Indiana 
Jones and 
the Last 
Crusade is a 
replica of a 
Seurat 
masterpiece. 


grail chamber is a definite ex- 
ception. 

I've never thought that play- 
ing storyline games more than 
once was worthwhile, but right 
now I'm on my third go-around. 
There are so many ways to ap- 
proach the challenges in CrU‘ 
sade that it would be a shame to 
pul Indy on the shelf after just 
one try. There are 800 potential 
‘ ‘ LQ. ’ ’ (Indy Quotient) points in 
the game, yet a player can finish 
with a score of less than 4(X), 
bypassing some entertaining 
hijinks. 

Indiana Jones and the Last 
Crusade is a must for the soft- 
ware library of any self-respect- 
ing adventure gamer. Lucasfilm 
takes the high road to game design 
with great success. In PC games 
as in the movies, a strong plot 
and solid visuals can be more 
effective than mindless violence 
or cheap sexual references. 

List Price: Indiana Jones and 
the Last Crusade: The Graphic 
Adventure, $49.95. Hint book, 
$12.95. Requires: 384K RAM. 
color graphics, DOS 2.0 or later. 
Lucasfilm Ltd., Games Division, 
P.O. Box 10307, San Rafael, 

CA 94912; (415) 662-1902. 


The Lucasfilm folk are still too 
fond of mazes for my liking, but 
at least this time around each 
hallway has its own distinctive 
look. And although Lucasfilm is 
adept at using the Ad Lib card to 
create top-flight music and sound 
effects, the soundtrack for the 
PC's built-in speaker isn't nearly 
as memorable as the earlier Zak 
McKracken rap. The medieval 
church tune that is played in the 


In this scene, 
Indy chooses 
a grail. The 
wrong choice 
could have 
very painful 
conse- 
quences. 


After Hours 


Indiana Jones 
Takes His 
Crusade to Your 
Desktop 


GAMES 

by Stephanie K. Losee 


Someone should give Lucasfilm 
Games an award: the Non-Sex- 
ist, Non-Gory, Fun-as-All-Gel- 
Out Adventure Game Designer's 
Trophy. I’ll personally contrib- 
ute my lunch money to have the 
trophy dipped in gold and estab- 
lished as a yearly prize for the 
PC game company with the most 
respect for Its customers. 

Released in conjunction with 
the feature film of tl^ same name, 
Indiana Jones and the Last Cru- 
sade proves that sophisticated 
PC games need not be sexist or 
offensively violent. The action 
roughly follows the movie's plot 
as Indy attempts to wrest the 
Holy Grail from the hands of the 
vile Nazis. Use your memory to 
duplicate Indy's path, or go your 
own way — the game will accom- 
modate either strategy. 

Like Lucasfilm's last adven- 
ture game release, Zak McKracken 
and the Alien Mindhenders, Cru- 
sade features a marvelously stream- 
lined word-list interface. This 
time around the characters can 
talk to each other, and you de- 
cide what they say. As Indy 
encounters ruffian Nazi guards, 
you can choose fisticuffs or se- 
lect one of several rejoinders to 
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Beyond the Black Hole takes the traditional "Breakout" 
game situation into three-dimensional space. 


After Hours 


Two Games 
Produce Great 
Sound, 3-D 
Visuals Without 
Add-on 
Hardware 


GAMES 
by Don Trivette 


Sight and sound are the ''hooks’* 
that add realism and fun to two 
new computer games that will 
leave you and your friends eager 
for more. In Beyond the Black 
Hole, you fly an orb through 
three dimensions thanks to spe- 
cial glasses and an advanced 3- 
D imaging technique. World Class 
Leader Board offers what others 
have tried to provide and failed: 
intelligible and understandable 
speech from the PC’s liny 2.5- 
inch speaker. 

The secret of Black Hole's 
startlingly realistic 3-D imagery 
is the ^Ifrich Effect; a darker 
image takes a split-sectmd longer 
to get to the brain than does a 
light<olored one. This latency 
is translated by the brain into a 
three-dimensional view. The 
glasses supplied with Black Hole 
are equipped with a clear and a 
dark lens (rather than blue/red 
commonly used in other 3-D ef- 
fects). But the Pulfrich Effect 
works only when objects move 
continuously, smoothly, and 
rapidly, so the illusion is best on 
a turbo PC or AT-class machine. 
(The game can be played with- 
out the glasses.) 

At first Mush, Beyond the Black 
Hole looks like a souped-up ver- 
sion of the ever-popular Block- 
busterlBreakout games, but you 
won't play long before you catch 
on to the differences. The de- 
signers have added a dash of 
subtle humor and some sophisti- 
cated puzzles to what would oth- 
erwise be just a test of hand-eye 
coordination. 

You are in control of an orb 
or ball that appears to fly around 
the computer screen in three 
dimensions. As in other games 
of this type, you try to hit objects 
with the ball. But unlike the other 
games, you’ve got to line up tar- 


gets in three-dimensional space. 
It’s not easy. The orb can be 
controlled from the keyboard, a 
joystick, or mouse, but I didn’t 
make much headway until I 
switched to the mouse. 

The objects you aim at vary 
from level to level, and often 
form subtle puzzles. Sometimes 
the goal is to make objects disap- 
pear, while at other times the 
puzzle is solved by putting ob- 
jects in a particular order. Each 
puzzle is based on a familiar 
saying, and it pays to think about 
the puzzle before you start to 
play. 

One screen, for example, has 
pictures of mouths and teats. It 
is a slogan from World War Hr 
“Loose Lips Sink Ships.’’ After 
you hit all the lips, a ship sinks; 
after all ships sink, you advance 
to the next screen. So far in the 
course of 35 levels I’ve encoun- 
tered a bowling alley (“Up Your 
Alley’’), a pool game (“Behind 
the Eight Ball"), ducks (“Ducks 
in a Row"), and an absurd level 
where you must form phrases 


from pictures (“Melon-Collie- 
Baby! ’’). 

If you don’t know the saying 
behind a particular puzzle, you 
may mistakenly hit objects that 
decrease, rather than add to. your 
score. 

Whether you are listening to 
the swish of a wood or eaves- 
dropping on the announcers 
C'C^h, can’t be too happy about 
that one"), the sounds and voices 
in World Class Leader Board 
add a wonderful dimension of 


realism to an already excellent 
golf simulation. Leader Board 
includes four courses, three of 
which accurately reproduce the 
distances, traps, trees, roughs, 
and water hazards of St. An- 
drews, Doral Country Club, and 
Cypress Creek. The fourth course 


is a custom-designed nightmare, 
appropriately called the Gaunt- 
let. If you tire of these fairways. 
Access Software has created ten 
more courses that are available 
separately. 

One to four duffers can slice 
and hook their way around the 
links, competing against both par 
and one another at three skill 
levels (kids, amateur, or pro). 
After selecting a club from a bag 
of 14 irons and woods, you line 
up the shot, taking factors like 


wind direction and velocity into 
account. 

By manipulating the joy- 
stick or keyboard, you control 
both the power and the point of 
ctxuact b^een ball and club — too 
soon causes a hook; too late, a 
slice. Making straight, true shots 
("Looks like it hit a tree. Jim’’) 
is no easier on the computer than 
on a real course. Ditto for pul- 
ling. 

To get the excellent sound 
quality. Access St^tware employed 
a professional announcer and u^ 
a variety of real sounds. To in- 
crease the clarity, the sound track 
was enhanced using a variable 
phase-shifting process called 
“flanging.” 

To check the results. Access 
insisted that the recording studio 
use a 2.5-inch speaker, the same 
size as in the IBM PC. as a rrKxiitor. 
Finally the sounds were digit- 
ized into 4()0K at three rates to 
accommodate different computer 
s{)eeds. The results are worth the 
effort, or as Jim would say, "From 
my vantage point, it looks safely 
in the fairway.’’ 

List Price: Beyond the Black 
Hole, $49.95. Requires: 51 2K. 
graphics adapter, DOS 2.0 or 
later. The Software Toolworks, 
19808 Nordhoff PI., Chatsworth, 
CA 91311; (818) 885-9000. 
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List Price: World Class Leader 
Board, $54.95. Requires: 384K, 
graphics adapter. DOS 2.0 or 
later. Access Software Inc., 545 
W. 500 South, #130. Bountiful, 
UT 84010; (800) 824-2549. 
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Besides outstanding graphics, World Class Leader Board 
offers the best sound ever to come out of a PC speaker. 
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maneuver. 


Blue Angeis Formation Flight 
Simu/arion^puts you wingtip-to* 
canopy with the acrobatic U.S. 
KaN'v aviators who've become 
legends of the sky. From ground 
school to the wild blue yonder, 
you'll practice and perform over 
25 actual air show maneuvers. 


Train with the Blue Angels in 
a wire-frame flight simulator. 
Plot the path you’ve flown in 3-0 
against the ideal parh^ the 


Then danc^ with danger in 
one of four Blue Angel F/A-18s— 
a jet that can twist 500 knots 
into a 5g vertical climb. 

Pierce the clouds on a wing 
and a prayer. Engage your 
formation in delta rolls, left 


You’ve got the best seat at 
the air show — the cockpit of your 
F/A'18. And you’re about to fly 
where only angels dare. 




echelon rolls and fan breaks. 
Wow the crowd during three 
heavenly air shows. 


You can watch all of your 
maneuvers from a variety of 
camera angles, review the 
performance on Instant Replay — 
even take a bird’s-eye tour 
of the entire airfield in “Free 
Flight” mode. 

If you’re a blue chip Blue 
Angel, they’ll induct you into the 
"Pilots Hall Of I^me" Because 
only the best and the brightest 
can take 32,000 pounds of 
military thrust and turn it on 
a dime. 

Blue Angels Formation Flight 
Simt4ation. Everything you've 
ever experienced in flight sim- 
ulation is about to take a 360- 
degree diamond roll. 

How to order : Visit your favor- 
ite retailer or call 800-245-7744- 

xnr-r^i xr^rz: 

The best in entertainment software.** 


CfRCLE 115 ON READER SERVICE CARD 






After Hours 


A Banker’s 
Secret: Your 
Mortgage As an 
Investment 


PERSONAL FINANCE 
by Winn L. Rosch 


Save thousands on your mort- 
gage — typically $34,000 on a 
$75,000, 30-year loan. The prom- 
ise of A Banker's Secret is so 
compelling that it sounds too 
good to be true— or at least too 
good to be legal. 

Amazingly, it’s both legal and 
true. Follow the outline of the 
bock that accompanies the $29.95 
Banker's Secret software disk 
and you can trim both the ex- 
pense and length of your mort- 
gage. The ‘ ‘trick’ ’ is the miracle 
of prepayment: Every time you 
send in your mortgage check, 
you add a few extra bucks. Through 
the black magic of compound 


interest, those pennies saved add 
up to a small fortune. 

A Banker’s Secret generates 
a number of on-screen or paper 
charts that help you track your 
mortgage and plan the prepay- 
ments. One of the tables is a 
customized track-your-payments 
schedule to follow for the life of 
your mortgage. A quick miss- 
ing-value calculator helps you 
find the right mortgage/prepay- 
ment rate to suit your budget. 
The whole package is controlled 
by a simple menu interface that 
even harried home owners can 
master in minutes. 

That said, A Banker’ s Secret 


is not the mystery of the ages re- 
vealed. At heart, the real banka'’s 
secret is single — if you save mon- 
ey, you’ll have more money. 

That’s all mortgage prepay- 


ment is — a special savings plan. 
Its strength is that your effective 
interest rate is your mortgage 
rate. Thai’s probably a few per- 
centage points higher than you 
could get in a passbook account, 
about the only other place you 
could regularly invest the small 
amounts that A Banker’s Secret 
recommends as prepayments. 

The shoftcornir^ of A 
Secret is not that its secret is so 
obvious. In fact, its clear (if 
sometimes misguitfed and some- 
what breathless) explanation of 
loan prepayment is probably worth 
the $9.95 price of the book or 
even the ^11 cost of the soft- 


ware. The problem lies in its 
one-sided presentation of pre- 
payment. 

Creator Marc Eisenson is a 
true believer, and to him prepay- 


ment is the answer to all the 
world's ills. But his explanations 
skate over important issues like 
leveraging your loan (you get a 
higher return on your investment 
when you have a minimum of 
capital tied up). He totally ig- 
nores such concepts as present 
value (which gives you an exag- 
gerated picture of what you’ll 
really save). 

Propayment can make sense. 
It can help you better match your 
budget to a mortgage, letting you 
create a 23-year payment pro- 
gram even when banks will write 
only 15- and 30-year instruments. 
A Banker's Secret software charts 
will help you set your budget on 
a safe course. But if you have 
your doubts about whether pre- 
payment is right for you, you’ll 
have to check elsewhere for a 
balanced view. 

List Price: A Banker's Secret, 
$29.95 (includes $9.95 book of 
same name). Requires: 128K 
RAM, DOS 2.0 or later. Good 
Advice Press, P.O. Box 76, 
Elizaville, NY 12523; (914) 758- 
1400. 
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You can trim both the expense and the 
length of your mortgage. The "trick" is 
the miracle of prepayment. 
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(212r503-5307 

Dne Park Avenue 

New York. NY 1001 6 

Jay Overbye - Sr. Account Representative 

(212)503-5333 

DE, MD, DC, W, WV, NC, SC, AL, MS, TN, AR, 
KY,GA,H. 

Scott J. Seitz - District Manager 

Mark Crafts - District Sales Representative 

3405 Piedmont Road 

Atlanta. GA 30305 

(404)239-9780 

Joyce Wasserman - Account Representative 
(212) 503-5130 


David Files - Csntral Advertising Manager 

(212)503-5114 

ME, Wl, 1, M, MN, MD, DH, Ml, lA. NO, SD, 

Canada 

Straiten Dress - District Sales Representative 
18d N. Michigan Avenue Suite 1400 
Chicago. IL 60601 
[312)346-7666 

Doug Dauray - Account Representative 

(212)503-5047 

TX, DK. LA, KS. UT, NM, CO 

Stephen Shore - District Manager 

Sandy Schackman - District Sales Representative 

5956 Sherry Lane Suite 1 330 

Dallas. TX 75225 

(214)691-6934 

Lisa Friedman - Account Representative 
(212) 503-5104 

Pamela Rock - Western Advertising Manager 

(415)378-5525 

CA (Sen Frencitco A North), D, OR, IMA 

Mike Kisseberth - District Manager 
(415)378-5527 

Debra Kendall-District Sales Representative 
110 Marsh Drive. Suite 103 
Foster City. CA 94404 
(415)378-5520 

Lee Uniacke - Account Representative 
(212)503-5129 


CA (Santa Barbara to So. San Francisco), WY, 

MT.AK 

Pete Foster - District Man^r 

Steve Moorman - District Sales Representative 

1 1 0 Marsh Drive, Suite 1 03 

Foster City, CA 94404 

(415)378-5528 

Richard Vandervoom - Sr. Account Representative 
(212)503-5041 

CA (LA, San Diego t Orange County), AZ, NV, 
HI 

Debra Huisken - District Manager 
Robin Kofsky - District Sales Representative 
David Lynn - District Sales Representative 
Paul Klein - District Sales Representative 
18500 Von KarmanAve. Suite510 
Inrine.Ca. 92715 
(714)852-8001 

Beth Gartenberg - Account Representative 
(212)503-504() 

Christina L. Sorrenbno - Account Representative 
(212)503-5113 
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THE BEST COA^PUTER POKER GAME AVAILABLE 


While games come and go, skill 
card games remain a favorite 
form of entertaimnent. The card 
game of choice in the world 
today is poker, and of course, 
it is my personal favorite. Our 
version is the best 
computer poker game 
available today. It is a 
great way to rustle up 
a quick table. Let it 
become your 
personal partner! 

...Amarillo 
Slim 



AMARILLO SLIM’S REAL 
POKER FIVE CARD STUD 
plays and teaches. Match your 
skills against 3 tough computer 
opponents. Ask the tutor for 
advice. You control stakes, 
limits and table positions. 
As you play, your skills 
are analyzed to help you 
improve your game. 
Easy to use sophisticated 
features make it fun 
to play real POKER, 
the most popular 
card game ever 
played! 

CIRCLE 238 ON READER SERVICE CARD 


AVAILABLE AT YOUR 
LOCAL DEALER 
or order directly by calling 
1-800-521-3963. $49.95 plus 
$5.00 shipping/handling. 

IL residents add $3.12 tax. Allow 
2 to 4 weeks for delivery. Dealer/ 
Distributor inquiries invited. 

Equipment required: IBM PC or Compatible, 
CGA, EGA or VGA color graphics. IBM is 
a Trademark of the IBM Corporation. 


O 1989 Villa Crespo 
Software 

1725 McGovern St. 

Highland Park. IL 60035 

lal 



Abort. Retry. Fail? 


= The Lighter Side of Personal Computing 



How Well Does It Handle Navy DIF? 

"Thfi RnadvNAt 1 AN is a niAr-tn-ninr 


Oops, maybe pier- 
to-pier networking 
is right after all; 
these Sea World 
inhabitants are 
bottle-nosed 
dolphins, not 
bottleneck. And, if 
you look closely, 
you’ll see four, not 
three. 

— LAN Times, 

April 1989 


Oy vey! Software for Passover! 

HyperS«dcr ReiriArluble HyperCard program about the Seder, with dazcllng graphics, rich, 
digitued sound and concise text. So authmtk-, you can almost taste the Matzah! Perfect both 
be^nen and veterans of Seders past. $34 % 


When your Mac-happy friends list the advantages of the Apple 
environment, no doubt they're thinking of such products as 
HyperSeder, a $34.95 HyperCard program about the seder, with 
such memorable ad copy as, "So authentic, you can almost 
taste the Matzah." 

— Davka Corp., (800) 621-8227. 




Classified ad in 
the Atlanta Journal and 
Constitution, April 7, 1989. 

Priceless Advice 
(Shutterbug Division) 

■ ‘Storage memory or random access 
memory (RAM) will require a hard 
disk drive, which can be internal or 
external, and is available in increments of 20. 40, 80 Mbtyes 
and up. The RAM figure limits the amount of data stored on the 
hard disk drive. Since this is the data available for processing by 
the computer and software, 1 suggest you buy a hard disk drive 
with more RAM memory than you expect to require.” 

— Photomethods, June 1989 

Priceless Advice 
(Video Division) 

"It is also lime you started 
learning about the quality 
of clones and compatibles. 

Many of the video boards 
are very sensitive to the bus 

speed of the computer. While the 16 bits of a genuine IBM make 
things very accurate, many of the clones have slop in the system. 
What happens is that you just can’t gel things to work right. ** 

— Camcorder Report. August 1 989 

If You Add These Up and Still Get 3, 

Then Maybe NuBus Does Slide Into a PC 

There are curently three standard types of slots in DOS computers: 
PC. AT, MCA, and NuBus. The PC slots (also called 8*bit slots) are 
called such because they first appeared in the IBM PC. 

—Personal Computing. March 1989 



Three Ailanw 

World visitors as Ihelaiesr 

counts attendance. 


Without 8-Bit PC 
NuBus, Those Early 
ESDI Drives Wouldn’t 
Have Been So Hot 

“Another trend in the new servers is 
the Small Computer Systems 
Interface (SCSI). Such drives are 
faster than Enhanced Small Device 
Interface disk drives, the most 
prevalent PC disk drive 
standard — which became nearly 
universal because it was the 
approach IBM adopted with its 
original PC." 

—Data Communications. June 21. 
1989 


PC Magazine ofiers $50 and 
a PC Magazine T-shirt if we 
use your submission in 
Abort. Retry. Fail? Warning: 
Don't write on the original if it 
might be reprinted; mark up 
a photocopy or use a Post-it. 
In case of duplicate entries, 
the neatest entry wins. 
Winners this issue: Rob Cox 
(pier-to-pier), Larry Jansch 
(dolphins), Elayne DeLeo 
(HyperSeder). David Rosin 
(virgin in box). Bruce C. Ruiz 
(RAM versus hard disk). 
Richard Q. Fox (slop in the 
system), Stewart Venit 
(NuBus). Kevin Sullivan 
(SCSI versus ESDI). 
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Technically speaking, the ITell 
System® 325 is one of the most ad- 
vanced 386'"compiiters available. 

And, acct>rdmf> to PC 
Mafjiicine, it's one of the most 
advanced 386 computers they’ve 
ever tested. 

In benchmark after bench- 
mark, the System 325 excelled in 
a field of 386-based 25 MHz 
systems. A field that included 
the Compaq" 386/25. 

A show of prowess that earned 
the System 325 PC Magazine’s 


we’ve sold to date, each and 
every one has been individually 
ctmfigured to fit the needs of 
its owner. 

TTie System 325 takes that 
idea to its logical extreme. 

Rir example, it nins either 
MS-lX3SrMS^OS/2, or our own 
LTell UNIX* System V Which 
is compatible with AT&T’s 
System V Interface ITefinition. 
And the whole world of XENIX’ 
applications. 

If speed is of the e.ssence, we 


can include an optional Intel* 
80387 ot WEITEK 3167 math 
copmcessor. 

And since nothing about 
this system is lightweight, the 
standard mass storage is a 100 
MB hard disk drive. Or we can 
configure it with a 40, 150 or 
322 MB hard drive. 

As you might expect, the 
output is just as intense. You can 
choose between VGA Moni>- 
chrome with paper- white screen, 
VGA Q>lor Plus, or Super VGA 


THE DELL 386 SYSTEM 325 
HAS A 25 MHz CLOCK RATE, 
CACHE MEMORY CONTROLLER, 
IDE OR ESDI HARD DISK DRIVE, 
PAGE MODE INTERLEAVED MEMORY, 
AND 100% COMPATIBILITY WITH 
MS-DOS, OS/2 AND UNIX SYSTEM V. 


Editor’s Choice award. 

It was a goal we set for our- 
selves from the very beginning. 
And an objective anyone with 
a penchant for power and 
performance can appreciate. 

A PERSONAL 
COMPUTER 
THAT'S REALLY 
PERSONAL. 



Of the more than 150,000 
personal cttmputers 



for high resolution colors 
displayed on a larger screen. 

Even thttugh the System 
325 gives you all this perform- 
ance, it still leaves ytui six 
open slots for whatever else 
you might want to add. 

And once you’ve told 
us what you want, we’ll make 
sure what you want works 
—by buming-in the entire 
system unit. 



r 


i 1 1 sjI “The new top-of-the-luK 
I ^ n Dell System 325 is a 

CSESMl flagship worth putting 

F DITOR’S ■ ' / r f a n 

k Hoic'E, out in iront or the fleet. 

J-. 1 /- II ..111 /4. 1989 

mr the full story, see inside back cover. 




